
EXPLArNrNCil 


LANTEllK PROJECTIONS IN GENERAL, 


ANn TIIK 


HCIOPTU'ON AFPAllATUH IN PART^JULAIL 

tNClAIlHNd 

LANTKUNf ATrA(•IIMENTH, 

KSI'KUIMKNW, NDVKI.TIW, rtll.tlUKD AND l*lUm)-THAN«PAllKN(.'U5K, 
M«:HANU!A!. MDVKMl-aSITH, WC. 


HV 

I.. .J. MAIU'Y, OPTH'IAN. 

Nt». i;iw rilKHTNt’T HTttKOT, l*!Ut,Ai>KI,JMnA. 


tiXTH EDITION. 



Eutarod, according to Act of I’cngn'Kii, Iti llio year 1877, 

Br L. J. MAltOY, 

In the Ofllco of tlio Iillirurlmi of CnngrcHH, at Waahltigtcti, D. O, 



PREFACE 


ViHiiiM illuHtrationH aro ho InjL!,'hly OHtcomctl ainon;j;‘ 
oducationaliRts of tho proHont day, that the announcdiuoiit 
that a j^Toatly improved form of Mag-ie Lantern liaH made 
itH appearance ih very favorably receiv(*d. 

Between a doHiro for Huch an inatrument and tli(» lack of 
defmito information e.otHternin/^ it, many very naturally 
manifcHt both their inierent and their caution by Ke.arcliin}if 
letterH of imjuiry. The inventor ban endeavored, in luinty 
epiHtlcH, to Htato all tho p(jHHibiliti(*H and impoHHibilitieH of 
tlio Bcioptieon, and of lightH, Icnm'H, lantern Hliden, and 
tanka—but Im llndH it incriniHingly dinieult to ^five every 
corrcRpondont, individually, a full and complete philoHoph- 
ical (ixponition. For Huch, therefore, an may denlro a 



a Ions, in tlio camom obKc.um, in Mm ryt', in tlu‘ plmto 
graphic camera, aiul on the Hcrccm ; of the peeniiurilieH 
of leiiBOS, and tlio corroctiouH rocpiired hy lenneM ; of t he 
I)oculiaritio8 of the .^ciopticon, and itH eouHtriielion luid 
managoinont j of dianolving viowa, phantaKinagonu, and 
tho ghost; of lantern slides in all their variety ; of pliotte 
graphing slides by the wet-plato process, by tins dry plate 
process, by Mai'cy’s Photographic Printing Apparatus, 
by the Sciopticon, and other pro(!OHHt'S ; of how to paint 
slides^ and of how lo]>erform cheinieul (’xperiiuenlN-. t'ie.; 
to which i.'s appended a catalogue, arranged (o u'wtNt, 
purchasers in making satisfacLj^y soleetiouH. 

Tims this Manual may take the place of privatt' eor 
respondonco to a considerahlo extent, alhnving in let 
tors more space for businosH, and for an ijiterelmnge of* 
new ideas, with a view of making the Manual in «idmo 
quent editions tuoro interesting, and the Seioptieon more 
useful. 

It was at first my intention to give spaee fo t!»e «ub 


wiLhoiu a corroHponuing audition to its iiHoliilnoss. 


PREFACE TO SEVENTH EDITION. 

Tuk limo light, in an improved form, having been in¬ 
troduced into the Sciopticon, it has become expedient to 
append to tlio Sciopticon Manual, a description of the 
apparatus and directions for its use. 

The demand for Ijantorn projections is steadily on the 
increase. A fine photograph (and what can bo finer?) 
projected upon a large screen, before a thousand spec¬ 
tators, gives, it is safe to say, ton thousand times the 
satisfaction that one alone with his stereoscope receives 
f\*om it. The appreciation is cumulative. “The more 
the merrier," is the philosophy of it. 

The Sciopticon with its oil lamp, rather than with its 
lime light, continues to bo the choice of the many, be¬ 
cause its use is convenient and inexpensive. There are 
purposes and occasions however for which the lime light 
is a necessity. The gaB therefore has now received its 




WIKU*' UIl'UUll 


Petroleum, as is well Known, neius uio 
kingdom, from the little busy !)(•(' to Ihe gn-ut wlml.*, in 
giving us good, cheap, and abiaulaiii light luii if i-. nni 
so well known that potroh'um in llu' form of gnsoliiM' of ss 
gravity is in effect a condiinsed hydrooMirlitm giM. nnd tlnii 
for the lime light the hydm-earlmrf'ter hns gmit lulviin- 
tagea over hydro-carbon gas eondenseil in eylimlcrs ili<’ 
charge being introduced without force, am! rc.-nfin*4' in wil¬ 
ling captivity to capillary attraction, which yirhU to u enr- 
rent of air or oxygon the hydretgen eleimnil of thr lime 
light in the fittest condition to Im brought to n foiam on flic 
lime by an indepenthml braneh of oxygen, lit fui-i thin 
process is but just introduced into tlic Heio|i!icita Mannul 
A hint in this direction is found in a furnuT cdiiinn, hh 
follows: “My efforts to advantageously Hulwlitntc huiro. 
carbon vapor in Burnor No. I have iiut yet pruu-ii folly 
successful, though hope still snrviveH.“ 'rhi*^ hmiroeur. 
buretcr, so skilfully made ready to my Inind by others, 
fully answers my groat expectations, and so I lmu» under¬ 
taken its manufacture and sale for lantern piirpo-.e-t 
Hitherto the electric light IntH rujtheen stiree>4»,fuliv u»ed 
in the lantern. But I now have the pleaMire of ri»lHng 
attention, in this seventh edition of the Miuiind. to { ‘drer 
ton’s Electric Are-light Koeusing Lump, by uhirb h 
tinuousand slendy light results from itu' Kiieeri.ui nud 

Boriot patent feed, und from its being held to a iixrti nnd 
indestructible iridiun no't t. 
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INTRODUCTION. 


TitK iSoiOM’rnoN (pronoiincod Hi-op-ti-coii)) l>7 
tlio most convoniont iiiul oaHily luanagod ol'an^'' Ibrm of 
Magic LanLoxni. Its ridgo of wide, intonsifiod donl)lo 
flame, lyii»g longthwiBo in the axis of tlio condensing 
Icnsos, gives it mucih groutoi' officioncy than any other 
laiup-illuminatud kin torn. 

All who have hocomo acquainted with this now in- 
Htrunumt, soxx in It t(io ae.coinpliHhmont of what, has lotig 
inum greally doHir('<i hy (lioso who u[)pr('(;iat(' the value 
of visible illustrations as a means of imparting instrue- 
lion and olkillording luitional amustnnenl. 

('oufeHsedly, tlie medieval magiedans with their tan- 
ternt'. matjique elTocd.xul little good hy their incantations 
and ghoslly speetres, But inodt'ru educators have 

I'l twu* ii’rim till I I 0 < TrtfXinH nC fii’r Iotimam 



lections can bo easily copied ibr lantern HlideM, Aral 
now the Sciopticon, with its own pt'cnliar li^^ht for all 
ordinary occasions, and witli the oxy-liyiiroiP'n for 
occasions extraordinary, comes in to show uj> what is 
thus made ready. 

Inform and construction the Hoiopf icon isvi'ry luiliko 
that relic of tho middle ages, the oitl mugic lantern. 
Those who are interested in the philost>pliy involved in 
it, in tho peculiarities portaining to it, In tlie pnietieal 
management of it, in making and Heleoting slides Ibr it. 
in performing scientific expeHnients with it.fuid in pro. 
meting the interest of education liy it -will tlo well to 
inquire within. 


SOIOPTIOON MANUAL 


CIIAPTEE I. 

VllK CAMF.ttA On^ClJltA. 

A inottiro formed by rnyw ol’ from tlio Rovoral 
]>artH of an objeud sih Hoon nt A (Pig. 1), Ih (‘ailed an 
image.; and the ehnrn- 
her in wlutsb if iH 
l‘orme(l, and from 
whudii all ligbl, i.s ex- 
eludotl, ('xcuipl, what, 

('iderH a Hinall bole 
aH at in f ill bid a 
vamera ohecura. 

'fluH dark (^luimlier 



K • 


t. . 





each i)omt will ontoi* the liolo at. JiinI, in lino l«» full in 
reverse order upon the Hcnsen vl, I’orniin^^^ an inverfod 
imago. 

Tliopicture roHullH from iidiniLl.ing jont. nii a‘<siirlmout. 
and oxcliidinfjc all the rest. 


coTiOii Aivw 

Light from each of the scworal purtn <if tho ohjin-t /i 
illuminatoB with its peculiar color and rchUivo iutouHity 
each corresponding part of (ho inmgo, mo that if V* -'oi-tt 
in natural light and shadt', and in nniurnt rulnrN, 'rio* 
photographer can fix llm ndativcHlm'iitig, hu( ho onutoO, 
as yet, fix the colors. 

MOTION. 

If, for example, the bird movos to a highor prroh, (ho 
pencils of light will fall to a lowi'r plaro »nt tlm •»rr**oii. 
and so any movement of the tthject wljioh alters* flu* 
dircotion of the j)encilH of light, will givi' a rrvm>o 
inovomont to the image. 

illSKf. 

By inspecting the angle of cxlremo ray^ if wdl ho 
scon that the imago in this cuKe in wninUer ihnn the nh 
joet, bocanso it is nearer the aperhtre;»ft it. all 
the relative sisco of the image depend« on tin rriaCt^o 



Mg. ». 


ill the middle of wliicli is the 
pupil (or aperture). Ah the 
retina is only about half an 
iucli behind the optical centre, 
it IbllowH that the iiuagoH of 
(liHtant ohjeetHupou it muHt bo 
very minute. 

Vor example, the figure of a man 6 feet high, neon at 
a dintance of 40 feet, producoH an imago upon the retina 
the height of which ih about jV'h part of an inch. The 
face of Huch aii image iw included in a circle* whoHO 
diameter in about j’^th of the heiglit, and ihoroforo 
occupicH on the retina a c.irclo whoHo diameter is about 
the bich; novcrthelcHS within thin 

ciri^le, the ('y('H, none, and lineamentFi are diatinctly Boon. 
The diamcitm* of the t»ye in about ^t^th of that of the face, 
and therefore, though dsHtinctly Bium, dooH not occupy 
upon the retina a Hpaco exceeding i’- 

Htpiaro inch. How infinitely delicate muHt be the 
Htructuro of the retina or canvas on which this oxipuHilu 
miniature Isdolinoatod to receive and transnfit details 
HO minute with sueh marvellous procimon I 


mZK IN TKf! OAMEItA. 

A man 11 feet high, standing for Iuk picture lU feot 
from a camera tube whose hmsi's require the screen of 



A good portrait objoctivo for tho oaini'ra ih hIho 
B uitablo for a lantern objcotivo; for tho linoH of light aiul 
the angles are in botli cases tlio same. 

lNFlitt.EN€B a. 

The light, if rofloctod from the thretv-hu'h pietiire, 
radiates so as to cover 100 timos as mnch Hurfiiee on the 
magnified image. Now, as a very small fraction of this 
reflected light is ro-rofleeted to the eje of the olmerver, it 
seems a hopeless undertaking, to make the t»|»a<jiu' Inn- 
tern practically useful in showing the images f>( small 
paper photographs, on a largo Hoalo, with any tirdinary 
flames, however well arranged. 

a. 

With an intense light at a point behind the three.jneh 
transparency, converged by a eondenMer, so tin t«» enter 
the objective through all pointy of the pielurt', the 
nifiod image is illuminated with Incident rays coticentra* 
tod, and its exhibition booomoH a Miiaoeas. 

Additional light outside this point (a« w»me remm 
mend), would hot ihll in lino with tho ohjeotive w» a« to 
improve the illumination; while the atlditlonal heat and 
diffused light would bo very objoctionablij. 


uiirivuiiiiifT ii louiu iiiui tiiruuga, Hu_y iiu 

inch holo. A room with but ono window, and that 
looking from Ibo Him, and towardH objocLn illuminated 
by Hunlight, i.s to bo proforrod. A loiiH, if ono irt UHod, 
of lon^ focal dintanco (nearly flat) ^ivcH more room for 
HpoclatorH before the Hcroon. Tln^ imagcH, if the lorm 
luiH Hbort focuH, may bo bettor hcoii on tlio back of a 
Homi-i,rauH])an'.ut Horoon by trauHiuittod lif>;ht, aw tUoy 
are Htum on tlio ground-^hiHH in a ])liotogru))lu(; eamoi'a. 
'ThoHo mo\dng picturoB of buHy life and wavy trooH, of 
curling hiuoIco and floating cIoikIh, are jioouliarly 
ploaHuig and Imautiful, m well an HUggcHtivo of im¬ 
portant princi])IoH in optic.B. 

iBri>iis'risr€Tr3vnfiii«}. 

f'ig. 1 fuilH of nhowing the divergence of cac.b j)encil 
of light to the Hize ol' the aperture uh hoou at o (h'ig. d) ; 

^ jg 

Mff. B. 

a property which rendoi’H the Imago indistinct, from the 
conHcquont overlapping of the blunt ondH, ho to Hjiouk, 
of innumorablo poncilH. 


CONVJBX l.ENS. 


Mff. 4. 

dogroo of convexity. For a Ioiih (<> Hhar[H'n flu* itimgi*, 
the screen must bo adjuM to tin* focal diHliuun*. 


To got on the same plate Honietluug Hk»‘ iliatinct 
images of objects at various distiuicits, a “ strip ” m um'tl 
bytbophotograpljor, which, thotigh it iH*eeMHitat«'S hm.ic 
exposure, socuros “ depth of focus." 'fluH r«vp.-.Uent_ of 
having a small aperture is also resortcd to for h-s^miiHg 
the defects or aborratious of lenses, just uh the aperture 
h (Fig. 3) is made small to lesson the grent.’r detei-t i.f 
having no lens. 

Stops are not used in the Scioptictus objective, tns-auHe 
all portions of the picture-slide are in the sjune plane, 
and because sharpness prodiicetl by stops is alwnys at 
the expense of light. 


OlfAPT FJl ir. 


the COUttECTIONIt WV 


Huccossfully oponito tho Sciopticon, or ovon oxcol in 
photography, without a critical knowledge of lonHOH; 
hut a very Bhort, connected Bhowing of their properties, 
with diagraiUH, will doubtle.sH prove acceptable to many 
who use tho Sciopticon, or who are iiitorostod in pho- 

TIIK OF I.KNIHKN- 


Tho convex, or converging lonHos. 1, 2, and 3 (T^ig. 5), 
called bic.ouvex, plano-convex, and meniscuH, are thicker 



ff 






in tlie centre than on tlie margin. The concave, or dis- 
perHing lenHCH,4,5,and (5,calh'd biconcave, plano-cojieavo, 
ami concavo-convex, are thinner in the centre than on 
the margin. A lino through the centre of thoHo lensoH, 
tVom side to Hide, would show the axis of each Ions, 


FENCIM OF »ATM ANB TBCEIR lEEUHTllATriONi. 




no ono IS swiicuiuu jiiujiu lau) , 

arc no oollisiotiB. An explanation t»r one lutHworrt Ibi* 
countless millions. 

SJPlimiCAl. ABKHIIAI'IO?!. 

It is seen (Fig- 0) that the niarginul ray« <i d tntmt lie 
more refracted, or bent, than the more ocntrul rajH./'/, 



in order to moot the axial ray.s at 7^, lunl so tl k mn*n 
that the margin of tho Icna 01) has ft grimter ri'rriu'ttug 
angle than tho more oeiiLral portions. lint the trtmhln 
is, tho refracting at tho margin is ovcmlone, m* that tiu* 
rays d d moot tho axial ray at/j Itifttcad of «i/,. Htnu-,, 
if a ground-glass has boon plaoiHl at/,, thoinargiiiul ray« 
which have intorseotad tho axis at /, will fnrm a (nr«'h< 
of dispersion about Tho tliamotor of thi« rsrr|«. in 
called tho lateral aberration, and tluMlmtiirum h.^twwii 
/, and/, is called tho longitudinal ahorralton. An u mm^ 


sequonco of this want of ooincidenoo between the foci 
of tlio central and marpjinal raysthopicturoonthe screen, 
or ground-glaHH, will appear blurred and ill defined. 

Wo can coucoivo of a lens with a gradually lossoning 
degree of convexity towards the margin, causing the 
foci to coincide, but Iouhos cannot well bo ground in this 
form. The crystalline lens in tho eye is supposed to 
cause tho foci to coincide by an incroaso of density 
towards its centre, but such an arrangement of matter 
would be iinpracticahlo in art. Miudi is gained by re¬ 
versing the lens, for spherical aberration is four limes as 
groat when tho parallel rays enter its plane surface, as 
when they enter its convex surface. 

Much is gained by a combination of lenses so that the 
refracting angle may bo loss in each. Were tho mar¬ 
ginal rays d d cut olf by a stop, the aberration would bo 
loss, UH wo can see by tracing them in tho diagram, but 
tho illumination would also bo loss by so much. 

i>imToit'rio!v. 

Whou wo focus with a single Ions with a front stop 


G 



Of tliO siraplo form of loiiHos, tho mmuHtniH, with i(H 
concave side to the object, HhowH it tim bwl. Bt*t it Ih 
best overcome by a combination of ImmoH with central 
stops. 


CVr»TF.l> Fli;i.lli. 

This error is not caused Ity HpIiDrical ttimmUitJn, for 
it occurs with all perfectly apla»iatic ienacs, Imt by the 
curve of the image, as is shown by tlm arr«>w, Fig. H. 



When the ground-glass is plaowl at « «, only tho rontm! 
part will appear sharp j whan at b b, only the ooinlf* of 


1 .. ^ - ---,. 0 '' 3 '--' -- 0-7 

ru(l 

Ah a loTiH in analogouH to a Bystom of priHinB, and aR 
violot iH more refnuigiblo than rod, tlio violet/ rayH v v 
(b^ig. D) will iiiterHe<‘.l; the axiH (tloHor to the Ioiih than 
the red rayH r r. TIiIh error Ih ef)rreclod by combining 
a c.oncave limHef tlint-glaHH with a convenv' hnis of crown- 
glaHK, HO aH to neutralize their c.ontrary dinperHiouH. 

'I'lie comnive (lint-ghiHH hniH / (Fig. 12), which huB 
great diHporHivt^ power in proportion to itH curvcH, 
diverge^H the violet more than l.ho rc'd, while the (convex 
(•.rown-gluHH hniH convergeH the violot more than the 
red, HO we havi' in both combined an achromatic convex 
hum. Ah the chemical rays are in the violet end of the 
Hpectrum, the photographer may succeed with an im¬ 



perfectly c.orrected leiiH by having the Hcnsitivo plate a 
little nearer the lens than the fucuH of luminouH rayn on 
the irntuml urluHH wmild iiulieate, LenneH without chro- 


tlho poncil ^ <7 ptiHHin^ tlii’ou^h t-lu' It'nM jiurnlli'l tu {(h 
axis, is of tlio sumo sizo us tlio opi’ninii; ft' tin' ntup 
and oxcoods tho duimot-or of tlu^ (dditiuo hiuull«* ft ruys. 
JBesidos, the ohliquo rays loso cotiHidoraldo fiy r,'- 

flection, whichmayinpartburo-roflocU'd upon tin' i»in 7 (o, 



detracting from its distinctnoss. With a nhurt vx\u^Hnvt^ 
in tho camera, this lUHMjual illiuuimUittij I’uusi'Hnti tiuib'r 
exposure at the margin. In the Sotojifimu it ih .n-.-n 
exaggerated l)y the ro/loctor, hut wn gmn’ral!\ mn}, 
objects occupying tho contrni portiun nf fhV yi,u „f 
view” to stand out more dourly in tin* illuminut.-d 

CORKKOTIONN Til*; Klfl;. 

Spherical uherraf Ofl lit tl r 1 1 ly f f ii-«l. I. ti 


Ma, ti. 


l.hc'.ro miu) nood of Uu3 loouB to a flat fiold. 

eye in nnidily, for tlie 
ihoh(, ])art uneouHcdotiHly, ad- 

jiiHted, HO iluit lui olij{'.eL u])on p mi _J <J 

whieh we fljc our utloutiou irt 
at onco ill the eeulro of tlio 
field of view, and in foenmod 
aecordiiif^ to i(H diHtauee. Mo. tt, 

''riioHo live LroubloHomo jiroporiioH euumoratod in tins 
chapter, are thus, in the oyo, harinouiouHly reconciled. 
In art we lack the peculiar cryHtalliuo lens, and the oon- 
caviiy ol’ fluid. Kakin^ ainends for this lack inturforos 
with otlier correctiotiH. MlForts of various makers to 
efliu't the best coiupromiso for particular kinds of work 
has pjiven rise to lonseH, in variety too mimorous hereto 
partioulari/u'. 

THK I,A.N1>N<)AI»IC I,KIVN. 

'fluH siniph' achromatic lens (hig. 12) is thci oldest 
photographic lens in e,x;iHtuucc. It ia oompowod of the 



Among tbo modified foriuH, Hm Dulliueyer ImiutHfiipo 
Lens, wliioli conslstfl of tlu’cu Umihoh ct'in.mtfd together, 
a central one of dint-gluHS and two outer om'H ttf dilVereiit 
kinds of crown-glass, gives hotter resultn. 1 he Hto|i // /i‘ 
is generally one-fitlh of the focal leiigtit tli.^innt from the 
Ions, and consoquontly cuts (df much of the light, hi 
the earlier days of photograjiltv a |»ers<»u had to Hit ia 
front of such a lens, in a strong light, for Hoveral iiiiiiu{e«. 
That in this way no artistically perfeet pieturen eosdd 
bo made is self-evident, and so it hee-ame neccHHury lor 
portrait photographers to have a Iouh that would w«wk 
satisfactorily with a larger opening. 

TH* IPOUTR-Anr OlWfECTIVK. 

This invention is no accident, hut the iv»uit of a 
thorough thoorotioal oalcidatioii. It in a double ed>. 
jectivo with two unequal Iouhoh, wills or without eeutral 
stops between. 


marginal rayH entering Lho Ions A do not roach tho Ions 
/i, hocauHo of tho length of tho tube which olFocts 
about the Hamo roHult as tho Hlight stop D D, 

Tho curvature of tho held is soinowhat oxaggoratod in 
the diagram, to roiniml uh that an aplanatic Ions cannot 
give a perfectly flat Held without a stop. In this gono- 
ral form all portrait leiiHOH moHtly (U)inculo, difTering in 
regard to tho focal length of the Bej)arato objoctivos A. 
and /I, tho distanco and Hi/o of tho samo, tho position 
of tlui stops, &;e. 

(Jonsidering Fig. 13 as roproseuting a portrait ob- 
jeetiv(^, the pencils proceed from an object com- 
parativcl}'' largo and distant, forming a small imago in 
(ho cauKJra. (Jonsidering the diagram as represonting 
a lantern objective, the order is reversed. A small 
transpareiusy is in place of tho curved line, whicdi in its 
turn becomes the focus of incident ra 3 ''s, projecting n])on 
a Htireen a comparative!}' large and distant imago where 
the pencils *S' aS' *S', if oxtemhul, nu'ot in a IVxnis of re- 
IVaction. B is called the haek lens in either case, as it 
is back next to tho iustrumont to which tho tube is 
attachod. 


Tll£ wt-If#'QSf, 

Tub PoimiAiT Objkotivb.—TIuh i 1.1 

or 15) is made for tho caiuora, and in km>\vu uumtly iti 
its relations to photograidiy. An ohjt'cfivo, hnwnvnr, 
that with largo opening, will givtt pnipor dirtu-riiiu (o 
rays from a largo object to a small iinaip* in I la* rium*ra, 
will answer equally well in giving direeticm tu rays IVum 
the small picture in the vSeioptietm liaek to lifi« si/.e on 
a screen; botli object and image beirjgiii tin? conjngtitit 
foci in oithor case. 

The Plain Lantern ()hjk(?t£ve. 'TIum uhjocttve, like 
tho achromatic portrait abjectivi* (Fig, 11 <»r 15), !«»« 
the advantage of a front and a bark leim, A /I ( Fig. i t 
BO far apart that the tube serves as a stop t««r marginal 
rays with comparatively small lews of light, The front 
lens A is a monisouH of crown-glass, whose tnhe slidi's 
into a larger tube wliich holds the piano <Htisve\ erowfi- 
glass Ions P. Arranged as In the dingmfu, the elf.'i't 
IS soarcoly iniorior, so far as c-onimou ohservation goen, 
to that of tho most oxpensive comlnnutiouH. With the 
front tube rovorsod, so as to bring A near to ii, tiii» 
imago is larger but loss distinct. With only one hm« the 
imago is smallor. Those differcsrit {irrHng«*men{« give 
thothreo powers commonly attrilmled to hm.ws* mminied 
in this form. 


JTO JtOSS OF MWIIT FttOM 


Jl «» 


Mff. 14. 


to boar on the irnugo. But live in fact proooods 

from /, mid wluU. jiiihhch through the condoiiHor and 
pioturo ImeomoH u oono of li^ht, with itH apex in tlio 
objoolivo, 

TIuh oono of iight muHt ho rogulatod by tho ponitioii 
or ))owor of tlio condoriHor ho an to fall within tlio oompaHH 
of tho ohjootivo. I^xcopt for Homo roflootionn from tho 
HurfaooB of llio glasHOH, tho li^ht would not illuminato 
tho 1‘oom at all in itH ]>aHHa/^o, and thoro would not be 
oven tho Hinall nood thoro is of tho hood i (Fi^j;'. 15). 

A^VANTAOKH OF A OONCIUNTKATKB 

Could tho light procood from a mathomatical point 
bohind a faultloHH oondoiiHor, tho jioncilH a'h'd (hhg. 1-t) 
would bo without marginal rajH, and thoro would bo 
nothing for tho ohjootivo to do, for itH ofdoo is to bring 
tho marginal rayn of each pencil to coincide witli tlio 
axial ray. Woro wo to adJuHt tho aperture of our 
window Hliuttor (I’hg. 1), to tho apex of tho cone, tlu'ro 
would bo no rayu lor tho Hliuttor to out oil', Tho imago 


Wo coiiclu,<lo, tlicroloi’o, tlmt. (lu‘ mon' fnuci'ntruli'tl 
tho light, tlio iioan'i* in oaoii prnril will lli«' (luu'iMiial 
rays coinoido witli (ho axlul ray, ami IIh* will tin' 
imporibctioub of Iojihoh hccomo nuuiilh.Ni. 

THK 

Tho eondouHoi' ia furnuul of comhiiitMl hooH's. Imthumo 
tho rofrncting angloH would ho (oo groai in n .ninght Imm 
ofsufficiout diamctcii’ and nhort focal diNlanct'. 

Tho simploHt arrangomont in where (wo ji!nm> ei.nves, 
lonsos aro eouihinod, witli (heir curved Htirlace.H inw urd», 
as in Fig. 14, oi* at r/in Fig. 15. ThtM^lmricr (he fneiw 
of tho condoiiHar, this nhoftcr, wi(h a given ni(jer{i\c, 
must bo its diHtanoo from tho ligid ; !( will eeliiM t niore 
light, but it Avill bi^ in morn danger ol’ hreahago fn.m 
tho boat. Tu tho Srmptir.on tiichpace lie! ween the h uH 
q (Fig. 15) and tho front of tho flame \h only ahunt two 
and a halfiiKdioB, but tho ghwH (!, and tln^ air between 
it and q rising up and out at vt, nutkes it |H>rl'ee{ly henin-. 
Tho condon.siug lon.so.s in tho Neioptieon are ti'njuilv ent f 
4 inches Hi diamotorj Imt a *1^ inch front condensing 
Ions, p, IS UHod to advuufage lor hIhIcm lai*g>"r tluin the 
standaid sisco, and to show" fully tho roriH’rfi of sonje of 
iho ordinary sipiaro transparoiunoH, 


TIIK IlEf-I.F.<tTOW. 



With ))n)i)or adjuHtiuoulH, tho /, ■with that from 

tho r<'noc!tor, iBfocuriod at tho ohjoctivo tubo, of a ctmi- 
panitivo hIzo ))roportionato to ilH rohitivo dintanco from 
tho c.oiKlouHor; and tho ])icturo p is foouHcd upon tlio 
Htnaum at i of a coinparalivo l)roportionnlo to' il.s 
rolalivo diHtauco from (ho objcud.ivo. j\h roi)roHontcd in 
I'hp;. M, tho smallost di.imoti'r of tho coiio of li^ht in tho 
ol)jo(‘.tivo A B would bo twice that of tho point of lip;lit 
/, ami tho hoiglit of the imago i would bo twice that of 
the jncturo p. 

'fo projoc.t a picture to a great distance without too 
much (uilurgomont, the objective must bo of low power 
and carried forward; and the light should bo from a 
point (as in the calcium light) to avoid loss, and should 
bo carefully adjuHt(ul to Be{uire oven illumination. 

d’he longitudinal ridge of light ./f ( hig. 15), with a 
medium ohj(U'tiv(s gives uniformly good rosulls without 
perph'xing oxperiniontal adjustments. 


VAIllOirN MO»»EN Ol-’ I.AIVTKWN II.litrMIJtf aTION. 

The Ilydro-Oxy-dulcium light, or lime made incan- 
doHcent by a jtd of hydrogen and oxygtm iti llumo upon 
it, is the nuJKt brilliant available light. Its coneontrated 
form addsgrt'atly tt) its value for tlio lantern. The Oxy- 


lantern exhibition m too iiaDio, .'Vrn wini wii r.'ijmat.'U 
clockwork, to leave tlio loolaTH-ou in Hioliien (larktu-Hs, 

The lillootrio liglit in intense ana cuncnitrattMl. hu( it 
roquiroti too much apparalns io he' avnilnlth'. 

Tho above so-called chemieal am*, if inY/ man¬ 

aged, nuich brighter than flame, even at iln !)■>•<(. 'I'he 
Seiopticon lias a douhlo flanu', which in n«t{ unlv very 
bright, but gives much juore distinctncHS to tin' image, 
by its Btamling edgewise (o the ceiuleitMcc itmtead <it' 
broadside, as a single flame must, to prevent its cunfing 
a (lark shadow on the disk. No lantern id*any ntirf t-iin 
compare with the tSciojdieon in point of eonvenietn-e. 
Wo may conedudo that the JI}'ilro t )xy-t'aleinm light in 
host for oxhihitions on a scale, and as lor lie' n'st, 
the Seiopticon is desirable as comlnuing etheiencY ami 
groat oonvonionoo, 

TilE SI*il2 PnOPKR Foil TIIK 

The imago enlarges In area, atul ditnininUeH ptmpitr- 
tionatoly in brightness, as tin* distanec di’ the Inn tern 
from tho screen inereasi's. A tlisk <if sis or sevetv Cert 
is about right for figures, statnary, Ac,, tf» give bright 
ness and not an unnatural while Inmhi'upe**, Ac,, 
appear better on a disk of eight, or ten feet, ur rntn-e, 

« r'l aIxi 1 /i i-tf* #* * . - ? _ 


iioii. Whul, iH lofl, of tlu» iVniuo niul cylhulor, tlio luiup, 
iMlUic.ior, &«., arc nhown in ])orHpoctivo. Tlio 
1)ui'(h art^ um IoUowh : 

ft h —Fr<iiit (lonili'umlion <if tlu' olijt'c.tlvt' c’t'iru'uldd l()p;(‘llu‘r. 
f d Buck CiimlnuHtuiu Hi'jiunU.cd liy u rlnj^. 1I‘the cu-lls lidltling 
these c(iiiihuiiiiii>nrt lire \uiscri!\Vi‘<l niul the lenses reiiutvt'tl, they 
iniiKt he reliirued hi tlui siuue iii’ilei’ iuhI ]iiisiti(in ns si'eu in the cliu- 
griun. 'I’hei'e is ne need iif remiiviiiijj them. 'Kv<in the oult'r sur- 
fiiees dl' ft, end d will Hehhim need du.sthig it' kept in a cleun pluen 
with the caps clesiMl. They Hlmiild net hii ]lny;ered, and the hrush 
(ir fnhrie. uw'il ('or duHtiuj^ them should he clean and soft, 
c -Milled head (or ailju.siinju; the focus. 

//■-l''huip;e attnehed lo ^h(^ projeetlufj weoden rinjL?////. 

^'he tula' heri' rejiri'sented is ii (piarter-si/,e jiorlrait eumera tnhe 
of 4| itieht'H hack focus, reijulriip'!' an apiTture in r; h ef inches 
in diameter. If a larfifer tube is used, the aperture in g h luis to he 
eiilarfjfcd. If tilt'hack focus is mor(( than fi inelu's, the exti'iiHion 
fr<iut h k must h<i drawn out luorii or h>s.s from the main body, a.s i.s 
shown in the diajji;ram. (f the focus is shorter than !U inches, the 
riinj//// ii removed, lellinii; the Hau'iie/ hack to A. 

A A A''—-Wooden frame of the cxlcnsiou front; A-'shdinfj; in a 
groove within the hody-IVunn' ! I, 

i -'I'lip of the hood covcriii;' lin'ht disperHod by rctlcelion. Tint 
near side is cut away to show tlm aereen k; thecilj^e of the roniaiu- 
inn; side is seen heyond A. 

/, is now modillcil into a horlr.onlal lid, which shuts up over the 
lens (/, darlnmlnp: (he ptcluri' <ui the seroim liki- a fulltnj.' curtain. 

/ / Borlion of the womh'n friiuie, tlu' rest heinp; mostly cut. away 
to slmw (ho lamp, and Imw (he extension front slides in its f^roove. 


Wiilo ttlO roar oncw luuy ixt Hjtmiu iiimn, iiii um luhivN nu uu' m-ri-rn 
coincide, 

0 o'—Stap;(wiU(I Hjivinjn; for AViuiiiou-mniiiiiiMt ]iu!ltiri')<. 'I'ltonjii'ni- 
tor Ktandiii''Itoliiiid, nli([('H II itlrl.uro Jini'tziniliilly in iil n, Ifliinsj if. 


I)oar iigiun.sfc tlio coudcu.sov mounting, and li'ltiug it iM|imlly 


























0 in (tut (if its pliuio. 

« —Liuuj) <'11]) f(ir kuruHono oil. It lioltls tlimt gillH, or cinouti;lv to 
liiHt iibout 4 luiurH. Whon It litiH to bo movod iibout miudi, it Ih 
I x'ttor not to nil it nioro than two-Uihnlri full, for if any oil golH out- 
Hido, itpjivort olT Its olfoiwivo Hruoll; wbilo if tlioro In no oil oultddo 
tluu'o in no snndl from it in tlio loiiHt. 'VVlum piickod for triuiHpor- 
tiition, tlio oil Hliould bo thorougbly driiiiu'd olf. 

i!-~Nonxl(\ to ndinit tint oil. It Ih large', bo tbat if a wick Ih caro- 
loHHly turund down into tho cup, it can bo IIhIuhI out with a bent 
wi rtn 

n—Hido of 011(1 of tbo two tnbos, Hliowing how tho conduction of 
boat dowuwardrt iw counloractod by brt'uking tbo oonni'ction in tbo 
niotal. 11 irt nuidci of tin, for tho ruaHoji tbat it is a slowt'r conductor 
tbau brass. 

V «~TopH of tbo two tubes. They curry No. <1 wicks, which nro 
an inch and a half wldo. Tlio lamp being taken out, tlui wicks aro 
imslu'd down tbo tubes till tlu'y aro caught by tbo rulc'hot-wluK'ls 
and drawn down. Should a looso thread of tbo wick got clogged 
in Um wluH'ls it must bo drawn out and cut olf. Tbo ralehot-wluK'ls 
could bo nuido to bear tighter on tbo wicks by pounding gently 
along tin* botlom of llto tub('s, but sitcb a uecesMiy i.s not likely to 
bapiictt. 

10 11 ' Ihittons for adjusting Ibo wicks; both aro turned inwuni 
to raiwo tho wicks, and oiihranl to draw them down. 

.(• Spring for bolding tlio lamp. 

2 Slop, preventing tho laniji from sliding in too far. 

.'I ll -PorlioitH of the cyliiuler not cut away, seen beyond llm 
Cdudcnscr and ilamc-cliambcr. 

f,ij' ilii> cylinder turned up, lo givt' free V('ntilation all 
abdiii. I ho tbum'-ebamber. 


^’—Navrow strip of glass, of lui mch wtilo, liolil m a 

socket boforo tlio flame, to give upward dirocliuu lo In-aled air. 11 
will not crack from boat bccaUHo it i.s ho narrow, and withonl .d.« 
striuiting light it takc.s from llio glass f/ ils liability to crarK, 

Gt—Front of flanu'-cluimlior glass. It is now liold in u tin frniiio 
by a wiro ring, so tluib sluuild it crack, it i.s .still kept in plaon with- 
out harming tlio (iflccit on tin' scrcaav. 

G''—Back fluintM'luunlH'r glass. The lamp is liglited by r>-tn><v • 
ing this glass, and reaching thu wicks with a lighteil luafi-li. <S (r* 
must bo in place to si'cnro tlvo draft. F, (‘specially sitire the intro., 
duction of tho tin fnimo for (7, is seareely necessary. 

JI —Kefloctor, used also to eloso tho rear of the cylinder. 'I’lte 
centre of concavity is at i'F, ho that rcftf’ctcd rays are ilnt?> made to 
ooincido with incident rays from F' to tin' condenser. 

I—-Ohimnt'y, giving largo outh't to heated air. 

J —Chimui'y cap, for darkening tin* outlet. It may tie raised to 
increase tho draft, when the lamp gels to luirning fn-tdy eiiuHi'h to 
boar it. 


ISTo instrument is forwardod without hoin|r Urnt lu'iivod 
by careful trial. Tlio oil is lluui pourud idV, un<I the' 
lamp burned awhile afterwards, to provunt any furl hot- 
drainage should it bo shijipod wrong nido up. Iiuf (hiM 
precaution bo taken by all who pack (he iuHtrument fur 
transportation; that there may ho none of tlu' ofetihive 
smell of oil when the instrument is unpaeked and UNud, 
Tlio wiolcH are left in the tubes ready for uxe, Four 



Tlio (uip ./in roinovoil and })laGod behind thocdiiinnoy. 
'I'he whole in Hnii/jjly pa(fked in a box with stuflln'r, atnl 
the eover faHtenod on with HcrewH. TlioHt^ pariieuIai-H 
may be advantagoouHly rofeiTod to in (uiho of ropacdcin^ 
by the purchaBor on borrower. 


BTtll.Kf* FOB 01»UBATnV<4 T1I15 gilfOFTIFON. - 

In unpaokin^ a new inHirninont the ])arfca mimt be 
Hoparated, to remove the packin;^ paporH. 

DuHt them if noccHHary. 

kor the lonHOH and reflector uho a duHtei* that in Hoft 
and clean. 

Warm and dry the condcnsini^ lonsoB if inclined to fo^. 

Adjimt J<\ f/, (r'jand the lenHOH, aH Hcen in Kig. 15. 

f^bnt the extennion front bade to itH place. 

[''‘ill tlu^ lamp about two-ihirdH full with Htandard 
keroH(uie oil. 'fbe fir(^ leHt should lu» 110'* at least; that 
of Pratt’s astral oil is 1*15”. 

Avoid caiadessly t.ilting the lamj) when it is veiy full, 
and HO avoid the smell of oil evaporating from the out¬ 
side snrfacuu 

Turn <lown llu^ wicks, so they will not rub apjainst the 
deflectinjij; l)lat(i while withdrawin/jj or insertiiijrr (bi^ lamp, 

U is convemient l.(t stand the inst.rument so as to b(‘ 



of the Boroon. 

Light the lamp in iho iiiHtnnncmf, uh it HiamlH in (lu* 
diagram, hy I’oraoving iho hactk ghiBH, 6", turuiug up tlu'i 
wicks by a turn inward of the btitUniH w tc, and roach, 
ing the wicks V V tlirougli h' wi(h a lighted innicli. 
To avoid smoko, iurn tho wicks almost d«)\vn ngnin till 
tho glass is replaced. 

Turn up tlvo flames ovenly about half an inch at first; 
they will rise a liiilo after tho wlcsks are warm, vvhtni 
thoy may nood looking to again, nfler which llucy will 
stand steady without rocpilring further attention. 

Put out tho light by drawing tins wicks down %vith a 
turn of the buttons outward, and thon blowing umh»r 
the reflector. 

Tho wicks may bo trimmed when the lamp is taken 
out to bo filled j cut them level; it maybe done more 
evenly by only removing the blacsk part. 

If kept in a dry place the rofloeior will keep Its jadlsU 
for a long timopit is protected by a film which shoidtl 
not be rubbed. 

"While exhibiting, the operator should stand heliunl 
the instrument, having the slides arranged at Ids right, 
in the proper order and inverted position rwpdrcd for 
exhibition. If the instrument is in front of the Hcreen, 
the wire ring fastening tho double glam Into tho wtHnlm 
m un ■ bould bo tewRi-fk tlm 


pUHluul into plnco, ho aH to loavo noiio of tho white (Fwlc 
vinihle, and ])ut them In their box aw before. A Hlido 
Htandin^ cndwiHO botwoon thono which have boon UHod 
ami thoHO whicli have not, will keep thorn apart. 

Ah ]>hoto^raphcrH uro giving increaHing attention to 
preparing nlidoH, there ih an increasing proportion in tho 
market of tho bi/o of half a storeoseopic view, or 31 
inches srpiare, bound with narrow binding. For theso 
a wooden Btago 9 inches long is attuclred to o o', so that, 
without crowding a pictuvo out at the end, its succosBor 
may be pushed into its place, by tho finger following to 
where tho cylimler and stage intersect; with tho left 
hand at tho button attached to the back stop wo may: 
1. Close stop. 2. tSlido in tho picture. 8. Uncover—so 
that in tho time of counting ihreo wo luivo changed tho 
scene without any visible movement. This, well man¬ 
aged, is belter than dissolviiig views poorly managed. 

'I'anks fin* ii»siu*ts, fisli, elunnical experiments, Ac., &c., 
slide into the si ago as easily as piclures. Tho stage 
I being open at the top, with no bulky laid.ern case to ob- 
slruet it, is ju'euliai'ly suited to all such opeiuitions. 

A slender wire in the direction ra', answers the pur¬ 
pose of a long rod j)ointing upward on tho screen to 
explain the rejmt'Honlations. 

'I’hti Hiin])Iicily and completeness of tlui Sciojiticon are 
more evident it» nractice than may seenu while consider- 



UK<!AMT»ri-A'rio:v. 


Tho front, A A /t', with i(H atliu-luninitH, drawH nimri 
from tho body of Iho luHtrinnont. 

Tho stage o o' liftH out. 

The condonsor, p q, is drawn out by laying hold tif 
tho ring r. 

Tho colls holding and q draw a(tar(. 

Tho front flamo-cdiaiuber glann (} in held in jdaoe by 
tho spring J., which can bo routdiod thrtntgh flu- ojiinn 
ing ovor A. 

With ho p q G romoved, tho narrow glnsH i found 
packod with iho extra wicks) is roatdied io ptwifion, 
and noods no further atto)d.i(»n. 

Tho portion of chimney attatduul to the cap ./. tclr 
scopes into I. 

Tho lamp B slides out horizon tally, by raining the 
spring X 

With packing roniovod, glassoH clean, lump titled two. 
thirds full of standard kerosene oil, and all parts jji place 
as soon in tho cut, remove the butsk ghwa (i\ and reach 
tho wioks V V with a lightcul mutch. Ueplace (f\ and 
lot tho flainos stand about one inch high. 

Soo, specially, that an oil so iutlamrnahle as to liglit 
at tho safety slit u is not U8o<l»»-that iu» oil i« Icfl mi {Hide 


boliind the inHtinuuont, placed about breast 
bi^h —iiH upon its box on a stand or Inblo—close down 
Ibo rcdlcctor .//, pass in the slidus at o o' with the right 
luind, taking them out with the loft as other slidos take 
tlioir placoH. Pocus tlio picture })y tbo milled head e, 
upon the screen, which may bo distant sixtoon foot, 
more or less, as it is (hwired to have the econos on a 
larger or sinaller scale. 

k (unlike the cut) is Iiori/.ontal, and turns up to glvo 
the appearance of a falling cindain on the ecroon. 

TlfK WOlUiEN. 

There can bo nothing bettor for the projoeiod ])icturos 
than tbo whito-finishod, whitowasbod, or wbito-papored 
walls of many a lecture-room or dwolliug. An appro- 
■jjriato s])aco sjiociully sed apart and papered with wliito 
wall pajHir, having an outline, say of a wide rccoss or 
nic.lu^ for stal.uary, is an im^xptmsivo and not inelegant 
lix'l.nre, (ui which to display hefort^ tbo nssemhled bouso- 
bold, witliouti waste of room or trouble in arranging, the 
ric.hest treasures of all the art gallc.ries in (Jhristc.ndom. 
'flie time is (loming, when i'or ])UrpOHos of demonsira- 
iiou and iIluHtraUot\ in tht^ lee.tuiH'-room, this lohitchoard 
will rival the hhichhttariL 

'Pbe lu'Ht material in Ihcs markel, I’or a movubh^ scrc't'.n 


tho instrument is iuvariulily to lie pliunul in IVont, 
to cover tho Hurfuco with wliitin^^ or jmiu'f, 
it smooth by mountiii/jf it on a rolh'r. When ilhuniii- 
atod from bohiud, tho seroou slionld bo wot, to 
its toxturo and to make it traiiHluec'utj and oon.Htnjtiontly 
luminous on tho side lowardK lUo HpocdatcirH. It oun l>o 
wot and then strotchod upon a framo, or Itr.Ht moiiiitod 
and then aprinklod to saturation. For licmu' umo, a nhoot 
may bo strotchod across tlio frame upon whiidi tlu' 1‘old- 
ing doors of most modern hotisoH aru Imng, llu' ditorn 
being thrown opon at tho comnuuuumiont of tin' oxhild- 
tion. A waxod Hcroon is often recommended, Iml it in 
little used on account of tlio dinieully cd' k(*eping it 
smooth and clean. An unmounted smum c-an be (jtii«*kly 
put up in any X’oom by procuring twt* Htripu of wood 
about two inches square, and long enough to riuich frcuu 
tho floor to the ouiliiig; aside of the screen i« tucked 
to each one of those strips, wliich are then Mtnqcin'tl 
apart, and wedged up tightly butwoon the tbsir mid lUe 
coiling. 

To widen the screen to more than nine feet, join tlio 
added width to each aide, rather than hritig a Hcain into 
the contro of tho views. 

A fine picture from withiu, upon oiled rnuHlln, stretched 
upon a framo, made to fit a show window, is ahvuj'H 
greatly admired by all tho pasHora-liy, Huch a fi-atned 



iipparatuH, and bo can bottor bo dosci’ibod with, it, but it 
Ih not nocuHsarily a part of it. 

It eoiiHinta of a well-mado walnut box, mounted*on 
two pairs of adjuHtablo logs, attached by fixed tliiunb- 
HcrowH atid nuta. The back loga are an inch or bo ahortor 
than thoHo attached to the front at A, to elevate the 
range of the lanteniH. The bac.k of the stand may 
bo Icnown by the matoli-lightor fr, and by^ita being noo- 
oMHary for the operator from behind to have tiio open¬ 
ing and the box of slides B at his right hand. 'The 
slide /) stands on end, to separate the need from the 
nmiHod sruloa. 

When the apparatus is taken down, tlio logs swing 
together on their hinges, and are tied in a bur^dlo; the 
open side of the box bocomos tbo top; the inatruraonts 
(xumpy the stalls and F; the dissolver is drawn apart 
and ])lace(l alongside; the caps lire removecl from the 
ehhnm^y, and }>la(‘ed in the rear; the box of slides oecu- 
j)ies the Hpaets in Jront; the swing shelf C hcc^omos the 
ii<l and is Itadvod down; the straj) B and its male, now 
hidden umbo' tlio instrumonts, meet over the top for one 
carrier, or serv<^ like tlie oars of a basket, for two. 

Hut as a stand, as seen in the diagram, the front of 
the box heconu'S the Ijiisehourd, and like any other Id 
by 17 inch Ixmrd, afibrds Huilable Htanding-rotim for the 
apparatus: it. is more likely t-o keep it. levid tlian a Ht‘p» 

























'rho conHfcriuition of’ tlio diaflolvor iw bIiowu in Fig. 17, 
in iU throo partH. Tho crcHCont-Hhapcd diBSolvor a is 
inomitod on tho arm aw Hcon in Fig. !(!, so as to cover 
altornatoly tlio tuhoH on /i an<l L, an it HwingB from Bido 
to Hi<lo. Tho horizontal ])art of h into c till tho 

length of tho nnil.cd a.vle juHt allowH tlui diMHolvor to 
Hwing chair of the tiibt^H, and lln^ whole ih htdd in placo 
h}' a Hoekol.-Hpring at caiih en<l of the huHehoard. 

The diHHolvor in <tpernt(Ml hy the handlo.s at c, wliicdi 
are adjiiHtod at the ])rop(!r angle to limit tht^ latcnail 
inovt'rrnmt of a to tho diHtance In^l.woon the tuhoH. 

Light the lampH in their ])lae.o hy reacdiing tho wicks 
with a lighted inatcli, and attcmd to thorn at first to soo 
that, t'hey burn steadily and evenly. Focus a picture in 
.11, for example, while Jb is covered by tho dissolver, and 



17. 

in fj while U is covered; this reduces the disks to (‘qual 
size on the siu'cen. With tho sli<lcs removt'd, and tins 
/HhsoIviu* in the jutsition us shown in Fig. lb, H])read the 





moving of tlio disBolvor -will very myntorituialy (UhhoIvu 
one view into anotlior. 

This oifoct is commonly prodiuH'd with alidoH not Hpo- 
cially arranged for the purpose, but it is desirabli' that 
they should bo of similar siiio and i.luipu, and (hut (hey 
should bo ])ut in evenly, ho m to cover llm sanu» Hpac'o 
on the screen. 

Many slides are, however, selected and execufed wi(it 
special roforonco to their producing charming edVclH in 
dissolving. 

They are mostly arranged in pairs, ns Htuno vii'W iu 
summer and tho same iu winter, by tlay and by night, 
interior and oxtorior, in Hunslunc uml in Htorrn, or hu¬ 
manity in opposite moods. MunudimcH the serieH are 
more oxtondod, as tho Seasons, the V<tyng«» of Life, tie., 
and soraotimes they are in connection with chroma- 
tropes to roproHont volcanic action, conflagriilionH, tire 
works, turning mills, ilc. SupptJHc, for exann>le, Haiut 
Peter’s, at Porno, is thrown upon the H«'rt>en from /i*, and 
a night viow of tho sumo is placed in L; (hen a« llu» 
dissolver is changed, Saint Pett'r’s with its HurrountlingH 
continues on tho scroon, but an appt'anuice of night 
comes over itj tho windowB glitter with a thoimattd 
lights, and tho moon makes itu appearauee in the lieaV' 
ons. Now, suppose a chrornatrope, suitccl to the pur 
noHft. is ■nlacc I i i /L then ns f.t o ftlinmm ».<(»!« fin . 


tho .farm-ho\iH« Bcoiio a^iiin tippoarn in tlio morning 
lifrht, covered with the newly fallen snow of tho win- 
ter’H night. 

To bring out statuary on a blue ground, a slide of 
blue glass, and nsually one of red glass also is used. 
Change any seeno, first into a red disk, then the red 
into blue, and then let a jiiece of statuary slowly come 
out into tho blue ground, while tho blue boconios darker 
and darker, till it ends in a blackness which soorns to 
add vigor to tho representation. 

A beautiful offoct is produced by a whool ohroinatropo, 
used continuously in one of tho lanterns, while a sorios 
is shown in tho other, turning it inward and outward 
alternately, as the dissolving proceeds. It thus sooms 
to suck up the vanishing scone as in a maelstrom, and 
to bring out its buccohboi* with scintillations of colored 
lights. 

A pleasing elTeet is produced by showing a serios of 
views in one lantern, and a veranda, or smiie appropriate 
design with opaipie eentro, with the other, 11’In adopt¬ 
ing this suggestion, the veranda bo focused for the edges 
(d’ the field, and the view Ibcused for the centre, a flat 
held is (ihlaiued over tho entire disk. In this case, and 
in all eases when light from both lanterns is to appear, 
the disHidver is slipped up au iueh higher, and kept, in 


caHily clfcctod in ilio upparaluM rrj.n'srnfi'a. A 
cato picinro placnd in li and /y in rcviTHo nrdi 
dissolver boin^ cliaiifi^t'.d buck und liirlh with n .*• 
movomont, will slmw uii ‘‘about, luci' as nt a 
bowing to tho coini>uny, a linn nneasy in his eng.' 

LightuingR may tliuH bn inudn (o nnnh uptui we 
ospocially when ilio view in darkened Homewb 
turning down its light a lilLln, giving the uppeura 
a rising tompcjst. 

Discretion and good iasto slnnild be ubj^nrvtnl 
ranging tho slides for an exhibition, mo us not t 
beauty with caricature, or sacred HetmcH with w 
ridiculous; yet it is well to avoid monotony, for •'v 
is tho spice of lifo." 

Dissolving views, it. must Ih' eoidi'sHed. are r 
treated in a somewhat florid style by ojitieiuiis 
maybe safe to makci soini'abatemeid in unfieijiuti 
effects, ospcoially of high-prieetl meebunienl Mibb 
when they (duuice to fall below tlie “ Itoyni Pol\ f 
Institute in Tjondon,” there should h«* a feiding 
appointment. 

In tho iScioj)ticon en(.erj>rlse, it lias bei’n k<*pt s| 
in mind, to produee beautiful and UMetiil refoiliH 
simplest means; und the dcHirt' is felt, not to m 
largo sales as possible, Imt to have every pur 
roalizo his highest expectuliuiiH. 


WiOii ^ Ul UUUiWU Will iUU VUiy 

small; ho must thon walk slowly backwards, at tho same 
time adjusting tho focus. As tho imago incroasos in size, 
it will aj)poai’ to tho spoctators to bo coming towards 
thorn; and thon again lot him walk np towards tho 
soroon, thus diminishing tho image, and it will appoar 
to thorn as if recoding. Tho scroon not being soon, tho 
imago appears to ho suspondod in tho air, and tho do- 
coption is coinploto, ovon to those accustomod to tho 
oxhibition. Tho focusing is most ovonly and easily 
offootod by prying tho oxtonsion front out and in with 
tho thumb and fingors of tho right hand. 

yiidos producing tho host phantasmagorial offoct aro 
those containing but ono or two figures with a black 
background. In ancient times, tho images from tho 
phantasmagoria wore thrown on tho smoko arising from 
a chafing dish in which odors and drugs wore burning, 
and by moans of whic.h many surprising and apparently 
supernatural ofTocts wore produced. As a roUof from 
so closely following practical details, lot us advert to 
the probablo use made by ancient magicians, nocro- 
mancoi’S, and sorcorors, of those optical contrivances 
for jirodiicing supernatural illusions. In this wo cannot 
do bettor than to quote from that ominont authority on 
optical scionoo, Bir David Jlrowstcr; 


. . . . , . 

" T1u 3 cliiinictor 111' tlicHi'i-xliillifidii'i in tlu’ lun iinit 1> nijili- i- mi 
a(lmirul)ly doiiic.U'd in tlin ridlnwinii: <> 1 ' Ifniim . in . iju-.ti il 

liy M. iSidv(‘rt.n, iliiiL wo ..all thn i<|ilii’al >‘lli i i-. uhi. li lim.. 

l)c:(inulroiuly di'Mcrilind. ‘ In a inanili-datinn,' -ay-- li.'.'wlii. iii.ii-’lit 
not id lia I’av'aiihid, .... (Iii'i’a ainii’ui'rd nii (In- wall .a (li. h iindi' 
a nuiBH of li; 3 ,‘Ui, wliiidi at llrai Bocinril In lu’ \i i‘_\ n uimI.-; it ii an * 
formed il.Bolf in eoinin;.^ nearer, iiiln a lae.. .'vid. mis dn inr aiid 
suiK'rnalurnl, of u Hoveni aH]ieel, latt inisi d witli 1. lo "., and 
(ixtreiradylieantifnl. Aeeorditi)' to llie in ditnli.'ii ■ ..t'a ni\ |l•(‘i"U‘< 
rcdigion the Alexiunlriaus honored i( aw ( t-iri-. and A.loiii. ' 

“ Thorto and other nllnHiona to the ii|(eriLtion'' of I lo- au. i> ni iine'Ji-, 
Ihongli .BuIIhriently indieiilive of ihe inello'd;. wliii h u. . itijd..y d, 
uro loo ineagroto eouvey any idea of Ihe ‘jd. ii-lei and iitq.i. iiie, 
exhihitioiiB which inuat. have hern di>idayed. A aaioniu! \ i. m 
of dew‘])iion, intended art an instriiineiil of r/Aonno. uJ, mu I Imvo 
hrought into reciuUil ion la.l merely l In* M-iontilh- .Id! ..f {!•,• a..;,., 
hut a variety of nuliHidiary eonlrivaneoH, eal. nlnl> .1 !.< ii !..!ii !i ihn 
holiohh'r, to eonfoiind his judgment, to da/rh' lu - m u . ioel fo 
givo a iiredoniiinuit inlhieiu'e to the inenliar huj... \\!.eh it 
wurt tlumght dertirahle to eHlaldinh. ’I'lie giund. or ..f lie- no un, 
may bo inferred from their etlirHcy, and from ih>. , u. ni ..f ih. n- 
inllneniio. 

"Thisideleet, Imwiwer, i.s to a eertiiin degre.' Mi|.i,!od i.% an a. 
count of a inoderti neeronianey, w Ideli lue* l.reii !. li n. to, tie-i, |. 
bratod Benviniuto (lellini, and in wliieli he biiuM-lf !i..im..l an 
active part. 

" ‘ rtlnippened.'HayH lie, ' Ihrmigh a varieiy ..f odd a. . ab nf >, ihul 
I made fieijuainlanee with a Sicilian prio.t, win. wi,. a man ..f 
niufl, and well verMed in the Latin and (Lv.-k anilmr. fL,|.|.. mm: 
one day to have aonie eouverwlioii with him w in n ilm mi!-,, , f 


(UH^ (iv(iiuu|^ prupanul to mitiHiy mo, iinu (Umirc.d mo to look out lor 
a oomjiauiuu or two. I iuvitod one Vincaumio Roruoli, wlio wuh 
my int'nuato acqiiaintanoo; ho hrouijfht with him a nnlivo of Pid- 
toia, who (Hiltivalod tho hhick art hituHtdf, Wo rt'pairod to tho 
(lolloHHoo, and tho ])rioHt, ac'oordiii/j; to tho c.ustoiu of iK'oromaiU'or.s, 
))(!,!jfau to draw firch>« iipf)n tiio ^froimd, with tho ihohI, imjiroHKivo 
cc'romonioH imuginahlo; ho liltowiao brouijht liithor aHnfod.ichi, hov- 
oral prooiouH jx'rfiimoH, and llro, with Homti ootiiiKwitionH al.'»o, wliit'h 
(Ull'usod noidonio odovH. Ah Hoon uk ho wuh in roadiuoHH, h<\ made 
an ojx'uing to tho oirolo, and havinjjf taken uh by tho luind, ordered 
tho oUn'r noeromamnir, Iuh partner, to throw tli<i i)erfiim<'a into tho 
llrt^ at a proj)er tlmo, IntruHtiii^' tlio e.aro of tho ilro and jierfumos 
to tho roHt, and thus ho Ix'/^^an hw ineantationH. TIuh ooremony 
]aHt<\d ahovo an liour and a lialf, wlusn thoro appeared H0V<'rnl l<'/j;iona 
of dovilH, inHonnudi that tho anjjdiilhoatro waa quito tilled with 
thorn. I was Iniay about tho porfumoa, whoa tho prioHt, i)orcoivlng 
tlnsro was a oonHidorahlo number of infernal HpiritH, turned to mo 
and said, “ Benvonut.o, ask them 8ometllin/,^” I answored, “Let 
thorn brin/ij mo into thoeoinjjuny of my Hlcilian inistroHS, Anj^cdica.” 
That nijjjht lio obtaiiu'd no auHWer of any sort; hut T had ree.oivtid 
{jnnit aatiHfae.tiou in havinij; my e.urioHity so far indulg<‘d. Tim 
nc'<;romane.er told mo it wuh requisito w<'nhould go a Heooiul tinu', 
uHHurhig mo tluit I should bo satiHfiod in whatovor J asked; but 
that I must bring with mo a ])uro immae.ulalo hoy. 

“ ‘ I took with mo a youth who was in my mu-vieo, of about twelve 
yc'ars of ago, togothor witli tho sanio Vinoenzio Kojuoli, who had 
h<'(«n my eompnnion tho llrnt timo, and one Agnoliuo Gaddi, an in- 
timato U('quaintanoo, whom I likowiH<i pre.vaih'd on to asaist at tlio 
eoromony. Wlmn wo eamo to tho plaoo appoinh'd, tlm jjrioHt hav¬ 
ing luudo his })r<>parationa as before, with tho sarno and even n)oro 
striking (x'remonieH. ulaeod us within tho eirelo. w lieh 1 o h <1 ik<‘- 


uy LiUur lUUUeH a nuuiLllUli^ Ui’mnun wu»» WX'II' mx' tun 

snvonil lc!;>;i()nH, and (juisHtioiu'd (lu'iu, liy Uir }iuwi'r id' tlir idiTiuil 
uncmitod God wlio lives forover, la llm Ilolirow limn.iin!',.', n>i !ilu>» 
wise) in Latin and (IriH'k; insoimu'h that (In' nmidulUi-atre wan 
almost in an inslatil illled willi di'nions iiioi'i' nuitii'i-nic^ (lum at tUa 
former conjuration. Yinoon/io Ilunioli was liUHii'd iu mal.iiui; a 
lira, witU tho afisistaiuio of Ajjjnoliuo, and lairuink' n iti'oal qnnntily 
of ])r(!C'.ic)UH piirfinnos. J, liy tin' diri'otions «d' ttio iicrruiiiaiii'i-r, 
again dosirud to la^ in thn oonipany of my Angeliru, 'I’ln' rnrnior 
thereupon turning to mo, said: “ Know, IIo'N have doolun-d, (lint 
in tlio spaco of a montli you hIiiiII lio in hor oiunpiun 

‘“lie tlum roipuiSled me to stand rosolutely h\ him, hi't'aime iho 
legions were now aliovo a tliousaud iimre iu numhor than he liad 
designed ; and hesides, thesi' wi'n^ tlu' moHl daitgorou >; > o (hat, al'li'r 
they had answt'i'ed my (pti'slion, it hehooved liim In he l i^d (•■thi'm 
and dismiss them ([uiotly. At the samo finm the ^IH^ itiidrr llm 
piutaoulo was in n torrihle ('right, saying (hat thi-ro \v*to in that 
place a million of llerc'o men, wlm ihn'ati’in-d to (h'ntt'o) U’>; uml 
that, moreovor, four armed giants of onormoUM Mtadiro uoio oU' 
deavoring to lireak into tlu» elrolo, iJaring this lime, whitd tl»o 
neeroiuaucer, treuihling with fear, endeavored hy utild ami gentle 
methods to dismiss them hi the liest way Im cunld, Vinreu/.i.i llu- 
moli, who ipilvnred like an aspen leaf, took rare of the je t I'niues. 
Though I was as imu'.Ii terrilh'd ns any of them, I did m> nlmieiL 
to cone.eal the terror I felt, so tlmt I greatly fuiiirlhuled in iii^jdre 
the rest with resolution; hut the truth is, 1 j^ave n»y»<’ir m.-r fur a 
dead man, seeing the Imrrid fright the neerofimneer wim iii The 
hoy placed his lu-ad la'tween liis knei's and eiiid, •* In thi-^ poniini 
will I die, for we sluill all surely perish." I told hint that all lhe«e 
demons were under us, and what lieauw was f>iiiok«* and »liti4oH* ; 
BO hid liiiu hold uii Ills liead and take eimraga. .No Booiter del he 


“ Apfiioliiu), tiUMO oocRKionn a niua muaild not yieslu to fdiii’, 

l)ui. Klumld Htir aLout and give his uHsistancu^, so oonio dirocitly and 
put, on Hinno more of Ihoso. ” Tho olTocts of poor Agnolino’s foar 
\V(a'o (iV(‘r))owcrmg. Tho hoy hoaring a cr(!j)itat,ioii, vcaiturod onc.o 
inoro to raise his head, "whon, sooing mo langli, ho hogan to talco 
courages, and said "that tho devils wore /lying away with a von- 
gcsinoo. ” 

" ‘In this condition wo stayed till tho hell rung for morning 
prayers. The hoy again told xis that there remained huthiw dovils, 
and tlxisii wm-o at a gia'ut distont'O, "Wlum the magician luul jxtr- 
foruKHl the r('st of his oermnonu^s, ho stripjxid off his gown and 
took up a wallet full of hooks which he had hrought with him. 

“ ‘We all went out of the circle together, keeping as c.lo.s(^ to (audi 
other as we possihly could, ospec.ially the hoy, who had placed him¬ 
self in the middle, holding the necromancer by the coat, and me 
hy tho cloak. As we wore going to our liousos in the quarter of 
Ilan<dil, tho hoy told us that two of tho demons whom we had S('on 
at the amphitheatre went on hoforo us leaping and skij)ping, somo- 
tinmfl running nj)on the roofs of tho houso.s, and sometimes njam 
the ground. Tlu^ iiriest declared, that though he had ofhm entered 
magi<-. circles, Jiothing so extraordinary had (wer ha])p('ne(l to them. 

VVlulstwe were (uigaged in this coinx'rsaLion, we arrived at 
our r('sp(»ctive housew, and all that night dreamed of nothing hut 
devils.’ 

“Although ('cllinl declares that ho was treuihling with fear, yet 
it is qiiito ovidcnt that ho was not entiroly ignorant of the ma<'hi- 
nory which was at work, for in ordor to eneourago tho hoy, who 
was almost dead with foar, ho assurod them that the devils were 
under tlufir powfw, and that ‘ what ho saw was smoke and shadow.’ 

“ Mr. lloseoe, from whose life of (lelllni the ])r(!ceding description 
is iakc^n, draws a similar tsonelusion from tlio consolatorv •words 


ns Uioy wore liomn to thi'.ii' Iioiiscs in 11 h> (jimrtfr ut’ ({nui'lii, 

two of tlio (IciinoiiH whom wn hud hcou ut Iho iuu]ihitlifiiti‘<' woiil on 
boforo ns lonjjiiijnf nnd uitd Hoiin-liiuos riimiiiu', u|nin llu) 

roofs of tho houHOH, and Homolimos upon Iho fjnnuid.’ ” 

Wo could luirdly, in thin oiilifjflili'iHMl iiHain to 
tho brilliant buccohk of friji^htoninp; a “ jmro iinmaonlain 
boy” out of liiB BonHCS ■with “Hiuokts and Hhndnw," oven 
wore it a laudable undovtakin^. Tlu* dolirium tnunouH, 
in a somowhafc sinular way, will doiibtU'HH cnnlimn^ to 
bo bard on older and wayward boyH who tak«' to (heir 
cups, but bo it ours to plouHo and inatrut'l, and (hat, in 
a more oxcollont way. A jet of nteaiu could he con- 
voniontly arranged for the “ghost” exjierlmenf, hut {iu* 
tho most part, a wet screen is better than Hm«ik«s and 
oifocts, not only startling, but truly beautiful, can be pro, 
ducod in the way described. 


OHAPTEU IV. 

nCTtJttK Ml.ll> EM. 

A TiAuai'i number of movable slideH, and some othei’H 
of value, are still painted outirely by Itand, but the great 
part of simple slides now in market are produced by 
photography. 

T1 Arrt ni'A I'AVA eltiuuAu nf ulmf .I..u 



fijiobo, tho phyHU'al poculiaritioH of ovory country, to- 
golluu* ’W'iMi liiclilco porLraitn of tlicsir inhabitants, and 
the foi’iu and arrangonusnt of their dwollingH, may bo 
obtained in nu’niatufo, and reproduced as largo as life, 

nu)t()gra],)hH of tlio sun and moon in various phases, 
and partially aiul totally eelij)Hod, also tho fixed stars 
and nebubu, havi' Ixam obtained and oinployod for lecture 
illuHtrations. .Enlarge',d photographs c)f microscopic ob- 
jea'.ts have also l)een obtained, and these again still further 
enlarged to H or K) foot in diameter, so that, in fact, a 
diatom no larger than a graiti of sand may bo shown 
of such a HiKo in tho looturo-rooni that a largo audionco 
may together oxamino its details with perfect comfort. 
Tlio productions of the most colobratod painters and 
Hc.ulptors may bo shown with equal facility, as well as 
maps, hymns, music., &c., so that an entiro school may 
learn or sing togetlun*. 

TIBK NTA!VJ>AltI> NIZK VOlt f.ANTKKN fSOOKN. 

Tlie ordinary wooden IVame for tho lantern picture is 
7 inches long, 4 inches wide, and I of an inch tliieh, 
with a circidar oj)eiiing ofai inches to a<lmit tho picture- 
glass and its i)rotecting glass cover, and h inehos in tho 
clear. Jfietnrcs inclu'S square arc' also mounted in 
frames of the same sir.e, leaving 3 inches S(inare in the 


thoir being iiiHortod in proper poHilJtni. 

Fortunately oaeh bull’ ol’a HtiU'eoKcopic view in .‘1 iiicheH 
square, so that lanioru slitb^H, (if Htuiuluni ni/as can bn 
printed by contact .(roinHtertioHt'ojtlc naga! iven. All bough 
the demand for lantern slides lias lu'Vcr u’urmnfcal vx- 
tensive travel for dosinible negalivos, yat. the Hb'reoHcnpt' 
has sent pbotograpbors “viewing" high and biw, and 
everywhere; on the Alps, in the YoHinaili', in tlie valley 
of the Nile, on open Polar Seas, and orunt (an intimated 
by one of their own numbor) into distresHingly /mrroa? 
straits. 

G-lass transparoneioB nnubs for the Htert'oscajpeg when 
out in two, with clear glass covow iiiKteud ol' ground, 
glass, arc oxtonsivoly used for lantern slideH. Man)- cd' 
these, especially of the imported views, are vm-y tine, 
and leave nothing to bo desired wdum \iKetl in tin* H«*it!p. 
ticon. But as a heavy deposit of silver is not partion. 
larly objootionablo in the storeoseetpe, man}- td‘ these 
pictures can only bo satisraotorily shown it pen tlie screen, 
with an intense chemical light, if wit It that even. Wlnm 
the demand for those flue views lor the lantern is suni 
ciont to turn the attention ol’ pliotographerH to their 
production, wo may look for more good pictures, and 
wo hope at a cheaper rate. 




clear, and protocls it from dust, and cspocially from any 
fluid tliat might accidentally roach the edges of the glass. 
All the circular pictures, except the movables, at a price 
of over two dollars, arc scaled, 

STA1'1JA»Y. 

This class of pictures should bo ])hotographod directly 
from the statuaiy, or bas-relief, by a skilful artist, who 


shows tho flizo of Lho roitiul ^hiss, iiiul ulsct (lu* afijH'iir- 
anco of ono of ilio most ]H)j)tilur sliili's of (liin cIuhh. 
A fomalo figure is soon flotUiug (ievvu (o I'arlh; around 
lior forohead is a wroatli of ])o|»ii}', iudical iug hUm'p; in 
her arms aro two sliuifiing oliddron (Nlcop and I)oa(li); 
and in tUoir company is tho Hymholits owl. 

THE MEIOE. 

Fig. 19 ropi’osonts a tdass id’ movahlo Hlidon moMf, Jn 
uso for amuHOrnout; being (dioaji, onsily openUed, und 
in shape to paede with ordinary sliiles, 

In tho slido reproHonted, a jn'iieock wiflinut a fail in 
painted on the immovable glass, und two tails are juiintiul 
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on tho slip. Foth glasaos are blackened ext>«ip{, where 
tlio pieiuro is to show; when the slip is ptiMia«d in. {be 



tho 8ciopUcon, tho operator has hold of a slip with oach 
haiul, so ho can jerk tho rat back with a sudden inovo- 
monfc of tho forefinger, when ho is all ready to make his 
appoaranco again as a now individual. In politics he 
might bo called a ‘^ropoator.” 

THK liTKVEB 

Fig. 20 ro])rosonts auothor popular, but a moro oxpen- 
bIvo, moohanuial olTocL Tho horso having approached 
the water with his head ux"), tho lover to tho right is 
raiBod, and tho horso is “made to drink” (tho old adage 
to tho contrary notwithstanding). Tho hoad and nock 
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being painted on tho glaHH moved by the levor, works 
uj) and down as on a x)ivot at tho HhoulderH. 





























appears iu operation. 


TMK CIIUOJUATIIOI’K. 

Pig.21 roprosontH the pulley form ot'ihe chronuU nip.', 
but can give no idea of the thw/.Iinii: brilliancy id’ t.lm 
effects it producoH on the Hcreen. d'hcre in iKdhing it 
resomblos so much as the kaleidoseopt', wil h (lie additiim 
of constant motion and rapid change. I( cuimiHtH i»i*(\vo 
disks of glass, painted with an almoHt esidlcHH variety 
of goomotrical and other dcNigns iu hrillinnf. cuIith. !iy 
turning the handle shown iu the lignre, llu> nvultiplying 
band causes tho rapid revolution of one disk over (lie 
other, producing two apparent motinuM; and with good 
designs tho result “beggars all description.’' 
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In another form the motion is aecompItHhed by mcauH 





























procifioly similar to tho cliromatropo, aro mado to ro- 
volvo ono dvor tlio other. Tho offocts aro so boaiitiful 
as to oxcito Burpriso that they should bo obtaiiiod by a 
mechanical contrivance of Huch oxtromo simplicity. By 
slow rovoliition, hoxagonal, octagonal, and other geo¬ 
metrical iignrcH aro obtainod, with delicate gradations 
of shadow j while a moro ac(tolei*aLod motion produces 
tho olfetit of stellate ilasliings, or scintillations of light. 
Oohir may be imparted by tho use of tinted films of 
gelatine. Larger disks can bo pivoted to a framo above 
tho condonsor so as to give an upward and outwai’d 
movement to the scintillations us from a lower fountain. 
Stiff paper disks turned conti’ury ways by tho hands at 
their edges will answer for practical experiments. 

MOVING WATHRS. 

Under this title two forms of slides aro sold; by moans 
of whic.h, in a single or dcjublo lantern, very pleasing 
effects may ho jjroducod. In the simplest form a moon¬ 
light R(!eno is painted on a fixed disk, and tho “rippling 
waters” on a piece of glass attached by one corner only 
to the framework of tho slide, which being moved up 
and down causes tho ajipoaranco of a ripple on tho water. 

Aru)Lhor more oxjjenslvo, but moro truthful effect, is 
prfxluced by a slide having two movable and ono fixed 
disk of glass, and known as tho “ moving water with 



gbnoration. Many of tiunu luinlly aKt-nlion, 

but Homo NurHoiy Talon, Natural lliHtory, i'co., ui’o lair, 
and tlio Astronomical sot, in particular, in (‘Xiu'lUsnt. 
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This sot of ton aBtronomical hIuIoh, with fortyono 
illustrations, together with a set of uhI ruiiumieul dia- 
grains with raiUc-work niolion, niakt-H a Vfi'v enmphdo 
outfit for a BorioH of nstronoinical h'eliircH. 

BIOBAMUl FAINTINiJlH WITH WOVI^fU ri<4l’U»:iS. 

In tho middle of aglasHstrip (Hhapetl ami tVaiiU’d a« in 
Fig, 22), a scene is jiaiuted, the rest heiug uiude t'puipu'. 
Another gluHS strip, of Himilar ni/.t' ami nhapt*, <tn uhieh 
is painted along its Avhoh' hmglh wlmteAmr ia hetifting, 
as figures, boats, I'li.i;., is made to jihhh in iVout in grnovoH, 
so as to ro])reHont a long jiroet'sHitm ; of (Iun ('Iuhh, tlu' 
childron of Israel passing through the lie»i Son in an 
ample; or, tlio enterprising Hmugglers Huereting euntra- 
band goods in tho Bmugglers’ cave. 
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<lown in iroiit, coneoiilod from tho spoctakore by tho usual 
board near tho orc.hoHtra, and is highly illuminatod by 
tiu) light from d magic lantorn. Tho spectators, in tho 
<IarknoHH and <HHtancc, roo tho actors upon tho stugo 
through tho ghwH, and also tho ghod, rofloctc^d from tho 
ghiHH flo UR to appear on tho Htago witli tho rcHt. Tho 
ac.tors do not hoo tho sixudro, but they put on tho ap- 
])oaranco of I'righl; I'or tho bcmfit oi’ tho Hpcctators. 

d’ho a))j)a.ritiou vaniHlioH as tho light iH withdrawn from 
“ tlio vvennau in wluto,” d’ho lantorn-I h UHod bocanso it 
illuminatoH an object without diffusing light in otlior 
diroc.tioiiH. 

On this])nnciplo wo may boo people in a room through 
a window, with tlio rodoctod images of parties outside 
Htninling among them. It nooiuh not a little HurpriHing 
to HOC one perHon cutting through tlio npaco occupied by 
another. 

TBIK TAJVIC. 

An oxcollont and cheap tank (similar to the one sliown 
in Kig. but with poi'inaiumt (dampH without Hcrows, 
is now shaped so as to slide into tho 8clopLicon stago 
without <lrawing forward tho extonsion front. Ah tho 
space at tln^ tf)j) is unobstructed, all Rorts ol’ ex[)urimontH 
with it are ouRily managed. laving creatures eivcaged 
in it in air or water, figuixi upon theHcuHU'n in huge pro- 



large assortment of slides is loss oi a noooHsity. 


rKKCAUMOWTS ABOXJT SILIOKS. 

The lantern, exhibition has to bo conduotod in ho oh- 
souro a light that the operator has to dopoud more on 
the sense of feeling than sight]; it is thoroforo important 
that the slides should bo in good condition and properly 
arranged beforehand, and that tlicir titles ainl doHcrip- 
tions should bo well fixed in memory, 

A convenient box for carrying the Hlides, for arrang¬ 
ing them in, and for sbowing them from, ih constructed 
as follows: Two boxes of any dcHirable longtii, 7i inchoH 
wide and inohos deep, are hinged together, ho that 
each servos as a eover to the other. TIuh double box 
will hold the ordinary wooden mounted Hlidea without 
waste of room, and when open will show their labelled 
edges in proper position and order. 

' In social gatherings, the exhibitor iw often urged to 
bring out certain favorite pictures on csiUl, wlucdi, in the 
hurry and darkness, is apt to disarraugi» the alidcH, ho 
as to perplex the operator, and mar tins beauty of tlie 
entertainment. 

With oarefhl management tho box may cIoho on prop¬ 
erly arranged slides, at tho oloso of tho exhibition. 



CHiASS roSITXVKS rOK THE MAOIO EANTEKSTo 

By John Q. Bwowkk. 

Few oiitortainmontH for tlio amusomont of eliildron, 
aH well aH ])orHonH of inaturo yoarw, give more I'oal ploas- 
iiro tliau oxhibitioiiH of tho niagio lantern. It iw a novor- 
(uuling Hourco of ploaHuro, and doubly valuable to the 
diHcij)lo of photography, ^yho by the aid of a few chom- 
iealH and very apj)aratuB, can prepare intoroBting 

HlidoH of local iutoroflt that will delight the homo circle, 
and fully repay the small expenditure of time required 
for their manufacture. Every photographer has among 
his negatives rnany Hubjocts, both portrait and landecapo, 
that when printed upon glasH will prove offoctivo pic¬ 
tures for exhibition. 

1'ho objt'ct of tills ])a])er is to give in as few words as 
poHsihlo, plain dirc'ctions for making positives on glass, 
suitable for the magic lantern. 

Either the wot or dry process can bo used. The for¬ 
mer is more apjilicahle in casos whore it is necessary to 
reduce a negative to the proper sized positive required 
lor the lantern. The dry method is used to advantage 
wlum the negative is of small size, and can bo printed in 
conla,et. As all photograplu'rs are familiar with wot 
iuanii)ulaiions, wo will c.onsidor that process first. 


diffcront bikoh, it will bo (ound (■(mvoiut'Jii. In }U'nui/>;o 
two camorae front to front (an will bo Hi*on in L'.'l). 



ono camera having a Ioiih in ])OHi(ion with grntitithglu'-iH 
No. Ij the other having tlio ImiH and grounfl glahH n-- 
movod, and tlio negalivo iliat in t<» bo oojdt'd {dut-rd in 
tho poHilion of grouml-gluHa No. 3. Tin' oanuTaH, tur 
convonionco, can bo cIoHoiy joitn'd logotlu'r by Ki>rr\viug 
strips of wood npon each, which jna'vont.s any clnuirc 
of poHition when fociiHod. By lurning the laick work 
upon oaeh box, tho picLuro upon tho ground ghwM enn ho 
made of any sizo. 

Tltis plan of using two boxes will lu' hinnd to givo 
perfect satisfaciionj tho nogutivu and Honsilivtt nlutoH 




Ill sciloctini; a position for operations, a north light 
Avill 1)0 found tho host suited for the purposo. The 
upper window sasli should ho lowered, and the board 
upon which tho cameras are arranged rested ono end 
upon a table, the other upon tlio lowered sash, so that 
tho negative will have tho slcy for a background. This 
is easily dotorniined hy focusing upon tho ground-glass. 
11 is advisable not to allow tho direct rays of the sun to 
illuininato tlio negative. Should a north light not bo 
ohlainablo, cover a frauio with whito tissue-paper, and 
lot that bo tho bacicground for tho negative. Tho tis¬ 
sue-paper can bo illuminatod with tho sun’s rays, or by 
any artiticial light. 

It may seem to tlio reading photographer, unnocos- 
pary to burden this article with a complete chemical 
rormula for making glass positives, but as it is prepared 
expressly for the uninitiated, it would bo unintolligiblo 
without a formula. 

To make S-oz. Sensitive Collodion .-—Alcohol 5 oz., other 
8 oz., iodide of ammonium 44 grs., bromide of magnesi¬ 
um 20 grs., cotton (Parys’) H5 grs. Before using, filter 
several times through cotton soaked in alcohol. It is a 
good plan to keep a supply of plain, unexcited collodion 
on hand, as a sLock-bottlo; also, a bottle of exciting solu¬ 
tion, made in the proportion of iodide of ammonium 5 
grains, bromide of ammonium 2^ grains, to the drachm 



ounce of tins Bomiion aou giaciai nooiu! afiti, i onunun. 
This can bo iiBod as a slock Holutlon, and will keep an 
indefinite length of time in good (utiidiliou. dryKtals 
will form in the slock-boiilo, aflcr standing Honie hours, 
but that is of no consequonco, as the Hlrmigth of (he 
solution is correct. 

In developing a plate, tiso f) draclnns of vvattn* to 2 
•drachms of ammonio-sulplialo of iron from tin* stock- 
bottle. During hot weather use ice-water to retanl the 
action of tho developer. 

Fixing Solution, —O'^ouiide of potaHHiiun or Ityposnh 
phito of soda; either will answer, hut the action of 
cyanide appears to make a somewhat bi'ighler pieturia 

These solutions being carefully prt'pared, tlu' picture 
accurately focused, tho negative (collodion sidi' towards 
the lens) covered witli a dark cloth, piu'paro tho plate 
in tho dark-room in tho nsual niuniier, jdaee it in tlu^ 
dark-holder, in tho position of the gronnd-glasH, draw 
the slide (the lens is always uncovered), remove the 
cloth from the negative for a few seconds. The cs[io-. 
sure will then bo made, (lover the negative, shut the 
slide, and remove to tho dark-room for dt'velopn.iuit. 
The picture should a))pear slowly; not flunU out upon 
tho first application of the iron stdiitlon. Over-expos 
uro, aswoll as over-development, are hotli fatal to tniUH- 
paroncios. No trace of fog shoidd he visilde. l''rom 
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unio Lu unijuu^y u vcrj •inrgu iiuguuvo. uj x oj wiu 
uiiHWor tho purpoBO boLlor than a lav^ror sizo. But nog- 
aiivcri upon Hmalloi* gluHB will ho Ibund to givo ovon finer 
rcBullfi. On tho other hand, it in very bad policy to 
jittoinjit to onlargo a poaitivo to douhlo or treble tho 
aizo of tho original nogutivo. Tho negative should not 
he Btnallor than tho positive. 

The. Lens .—Any good portrait combination, of six to 
eight inches foens, qnartor-inch stop, will work to ad- 
van (ago. Lenses of very short focus and very small 
opening, ai'o not recommended. 

The -Should ho conducted with groat 

care and judgment, as it is tho most important part of 
tho whole ])rocoH8. Kathor undoroxpose and undordo- 
volop, and as soon as tho detail is visible, flood tho plate 
with water, and chock farther action. Avoid an excess 
of light during development, and dread tho appearance 
of the slightest fogging as tho worst enemy to he on- 
coiintorod. 

Fixing Solution .—Cyanide of potassium, after which 
wash well in running water. 

Toning .— It is frequently of benefit to tho positive that 
it should bo toned, and at tho same time slightly strongth- 
enod, to givo contrast to the picture when projected upon 
the screen by a powerful light. Many chemical solutions 
may he used to accomplish this purposo. A weak solu- 

(lon nT irixTAH (rnnd I’nmill.M! nlsfi fliliitn Rnlnt’nn nf 


Grful illumination, Hiich uh tho oxy-liydrogi'ii or nui^nic 
Bium liglita aro usod, ])(>8itiveH may ho mado Hliglitly 
stronger, showing more contrast than wlion^ a wouk<‘r 
form of illumination is omployod. 

Tho slidos should bo protcetod from scratohoH and 
dust, by a piooc of clour glnss of tlio Hiunu size, nrally 
pasted on tho edges with muslin. 

Positives on glass can also ho nuulu by the wid. pro¬ 
cess, from negatives of tho jumper size, by j)aHiiug a thin 
strip of cardboard upon two edges of the nt'gativo 
lodion side). Tho sensitive j)lato is ])rej>ared as hhuhI, 
and is placed, whilo in tho dark-room, in chmo eoutact 
wilh tho negative, soparalcjl only hy Iho eartlhoard. I (. 
is then exposed behind tho negativo, to dimrno.l sunlight 
or artidcial light, for a fdw soeoruls, rotnrnod (o the dark¬ 
room, and devolopojl. This plan admits of no ohaiigo 
in tho 81 Z 0 of iho nogativo. Mr. L. J. Marey’s aj>{nira* 
tus for printing wot plates by latnjj-light, has givtm sat¬ 
isfaction to many who have not an opptmtunily of mak¬ 
ing oxperiraonts by daylight. 

The proper size for glass pioturos to be usod in lan¬ 
terns of convenient proportions, is a deluitablo subjeel. 
Glasses of 3|rxB| being gonorally used, but mlvanlugea 
aro claimed for a slide Bi x 41, tliat have amno weight. 
In jdaeing this slide in Iho lantorn, the addilionfd length 
of tho glass allows tho oornors to bo hold hy the thumb 
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A IfllT Boi.AI'K FHOOS^RS FOB I.AWTHBN NMBES- 
TANN(M1AX.M(! X'UJ'-.SKUVATIVK.’*' 

In conHiflcrinjr tlio dry procoHH, it in but proper to 
Hay that u lurpje nuniher ol' difhu'ont forruuloa have l)con 
puhlinlH'd; in i'ae.t, Ht^jirccly luilf a doiJcui j)hato^rai)]ierH 
think aliktH on thin Huhjcc.u It in, th<avfore, impoHHihIo 
to /^ivo a ioriiiula that will j^jivc nnivcirHal Hatisliuition, 
In prc'purin^^ thiH [>ap(u* Ibr puhlicalion, it inuHt bo dis- 
l,in(dly underHloud that nothing now in the way of pro- 
Horvulivt' or (h'Vt'lopnnu)t Ih olainuHl; it Ih niniply one of 
tlu' nuiny nutthodn for preparing dry platOH tliftt ImtJ 
givtui ndiahle roHullH, 

The (lry-]ihiio ])ho(ogra])her mimt ho proparotl for 
niiiny and great /ailures, and ho ])OHHosHed of tho greatent 
junount of ])alien(!(» and niec'ty ol' uninipulation,/!:)!’ otlun*- 
witu^ liino iH wuHl('.d, and Ihi^ Iu'hL jirocoHs v()tcd a failure, 
(loinnieneoi with reliu.hh» idu'mic-alH, and follow U]) tho 
pro(u'HH with a Invinh ('ixpeiuliluro of wat<'r whon wnsh- 
ing iH itnndioiK'd, not onl}’' on tlu^ eollodion plate, hut 
thoroughly rinwi the vnriouH gkiRHOH and dinhoH, and 
particularly tlie fintjern^ h(d.woen oacih operation. Uho 
UH lilt.lct light HH ])OHHihh' when making or dcveloj)i)ig 
dry plat(iH, and ho careful that tlie light in yellow. 

Probably more dry platen are ruined, and the par- 
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gas, a candle, or korosono cun bo UHod for illununul ion. 

To prevent the collodion film slipjiing from tbo plate 
during the process, it is absolutidy noot'SHury that the 
glass plate should bo albumonizod. WuhIi the glu.^s 
(having previously rougbonod the edges), drain, and 
while wet flow over it the following solution : 


Albumon (tlio white of an ogf?), .... I igj', 

Wator,.1 

Oonconlratod Anmuniia,.10 (Irojw. 


Put the albumen in a oloau bottle, then add the waft'r. 
Shako a little, and add the ammonia; llller through a 
sponge; dry in a rack. 

ooT.T.enroK. 

Any reliable collodion will answer; It is host to have 
it quite thick. No backing is nocoHsary. 

' NKUA.TIVK HATH. 

Nitrate of Silver, .>lfi grniiiM. 

"Water,.1 

Made slightly acid with nitric acid, (!.P, Dip the 
eollodionizod plate in the bath, and wlum jtropm'ly ex¬ 
cited, remove the plate, and di]> in a bath of pure watiT ; 
then wash under a tap with running waiiu’. While wet 
ajjply the 
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10 {frniitR. 








ttwuy, and hiho tho Bocond flowing for tho first applica¬ 
tion to tho next plato. 

Tho platoH inuHt ho carefully dried, oitlior by natural 
or by artificial ]\oatj a hot-wator bottle will bo found 
uHoful for that purpose should artificial boat bo thought 
host. 

Tine ICXI'OHURB 

Will depend upon tho strength of tho negative, and 
tho nature of tho light; a few hocotuIb will generally bo 
enough. Clo.Ha corjtact is absolutoly roipiirod to ])roduco 
sharp positivoB. An ordinary printing-framo can bo 
used. 

TO DMVBlLOr 

Tn a dark-rootn, remove the dry plato from tho fVamo, 
})laco it in a dish, and How over it 

Alcoliol,.> 

Water,. I 

Then wash in running water, 

uKVienorimi solutions. 

Pyrogallic Add,.. , 2 grains. 

Waltir,.1 outioo. 

Made from a stock-bottle of 






water,. * 

Bremido of PotanHiurn,.4 gniiiw. 

■Water,.I ouueo. 

Mix togotlior. 


After the plate is well waslKul, flow over it a solu¬ 
tion of 

Pyrogallio Acid,.2 griiiuH. 

Water,.I inuu-i'. 

Then pour back again into the mtuiHure. Should the 
imago bo dovolopod by this Holution, jiroeeed wry cau¬ 
tiously, and add a fow drops of the alkaliia' Holutitui of 
carbonate of ammonia and hroniide of iMJluHMium. If 
tbo picture comes out slowly, add mori' of tln' ulkuline 
solution up to thirty drops, if neccHHary, and also a niif- 
fieio-nt amount of stronger pyro to bring out all (In' 
detail. When tho imago is out, wash with water, and 
intensify with 

Pyrogulllo Aold, *i arnlu«. 

Water,.I I'lun'e. 

To which is added ton drops of citric aci<l and nitrate 
of silver solution. 

Citric Acid, . . , ...'!0 arwitH, 

Nitrnto of Hilvnr, . .. L'O '* 

Water,. I mituHt, 

This is a stook-hottlo. Mix in separate glasses; add 
together and filter; wash. 








(!''riim lliiuiiilircy’rt .louvuiil.) 


Tho Ibllowiii^ formula is not, only uHcd for opal pic- 
turoH, but to Homo (!xt(int, for ir)U)H])nrouci('H jiIko. 

1. 'fako tho wliiUjH of two and two oiincoH of 

•waUu’, boat woll to a froth, and lot it Hottlc for two hours 
and pour oif tho oloar Holution, 

2, Coat your wliiLo ])luto witli thin solution (as you 
would with collodion), and sot away to dry. Whori 
dry tako in your dark-room and coat tho ])lato willi 
tho “ opal solution,” which is made thus: 

Plain (lollodion 8 ok. (Ihinncr than you would uho for 
iodizing), thcun (JIhhoIvo in as little water as ])OHHiblc GO 
graiuH nitrate of silver, and add this to tho collodion and 
shako w<!ll. Udum dissolve 10 grains of strontium in as 
little water as ])ossiblo, and add this to tho collodion and 
shako w(>ll. Tlum dissolve 30 grains eilric acid in as 
little wati'r as ]U)SHible, and add to tho collodion. Shake 
well, and you Imvo tho opal solution. 

When dry, i)Ut your negative in tho printing-fi'amo, 
lay tho opal-prepared plate on tho negative, and print 
from 10 to ir> minutes in tho sun, and print much darker 
than you would a photograph. 

Tone and 11 k as you would a photograph, only you 

t»#4< _ttrnuK l\llf iHl/t 1 


Wllll Clio acil^ntiluts jjiuiv., JIJUV\UV^:J yv Jill r.|H V int l»»v Ul 

oho hy having an intr.niie light proceeding f nan a ninglr point, 
tliough tho phitos nuiy 1)0 wide apart.. In tln^ lallnr cuho 
tlio point of light Bhould ho diKtaiit. compuroil with lUo 
space between tho plates, to uv(dil tMilargi-ment. A 
sharpness above critieiHin is produced by (liin printing 
apparatus, not by an absulntu <!oiupliiuu'e with either 
condition, but by au approximate obHorvaiieu of both. 



It consists of an upright frame In which the HcnHitive 
plate is hold slightly separate from tlu'. lU'gative, atul a 
coal oil lamp, from whic.h the liglit of a with' flat tlunu> 
is omitted through a narrow horirmnttU slit -Hmull ami 
at considerable distance tVom tlio (Vnme to protluee u 
sharp print, and in range with the long diameter of the 





sinp 01 glass bglh into unis bud as DSDwccn two lips. Tnc 
thickness of the flame gives the horizontal diameter of 
the point of light. Only the front of the lamp is shown 
at the right of Fig. 24, but it can be seen how the light 
from the whole width of tlie flame reaches the printing- 
frame through the narrow aperture. 

At the loft, we see how the negative is held over the 
opening in the frame by four springs ; the long spring 
on the opposite side holds the sensitive plate in the 
frame. 

The operator, standing on the opposite side, with the 
tipper corners of a quarter plate, just from the bath, 
between his thumb and finger, and shading off direct 
rays with his left hand, places it in its silver bearings- 
this brings the two films almost in contact. 

The lamp and frame stand from 16 to 26 inches apart, 
or so far as to require about two minutes for the print¬ 
ing, or the time it takes for a round of the other manipu¬ 
lations and changes; so a picture is finished and dropped 
into grooves in a trough of water as often as one has 
had time to print. 

All that is said in the previous article on the wet- 
plate process, in regard to development, &c., applies 
iiex-e. Any drops of silver bath that may have come in 
contact with the negative must be washed off before it 
is put away. 

Like dry-plate printing, the negative must bo of the 



Jiaviiig elciiui glam, and ('lionucalH ui gcxal working 
order. 

G. Tlic ulbumcm coaling is not required to make tho 
film udlioro. 

7. The amount of expoHuro cun luMleniillcly gaiigt'd. 

8 . Tho illumination is eonihu-d (<» u iiiirniw cone, ho 
as not to fog tho pictiiro I»y didused lighl. 

9. Tho exposure is so immediate and uniform, ns (o 
oscapo many accidents. 

10. It is so easily done, that many eauHes of failure 
involved in a long process aro not ('neoimit'rml. 

11. Tho negative is not marred hy use as in contact- 
printing. 

12. This apparatus c.omplete costs Imt seven dollars. 

Thus wo liavo in it advantages h^- the dos^en. 

THE S0IOETICO1V 

By placing tho Sciopticon near a wall, in a dark room, 
and drawing forward its extension front, an image of u 
negative may boprojooLod into a threewineh eirele. First 
focus sharply on a jiapcr-eovered glass, uml then expose 
a wotplato in tho same place a minute, more or less, 
developing and fixing as usual, ami we have a glass poHi- 
tivo photographed by tlio Rcioptieon for the Seioptieem. 
Tho objoctivo is always iisocl with Adi opening, lieenuH.. 

al the li’n’lit is TiAnU/ifl 1.,.,..... ..<1 . . 


bocomo a ]>rofitablo branch of photograpliy. 

The toning of glawH poHilivoB, to bo used for orna¬ 
mental purjmHCH, iuvolvoB Homo thonglit as to tho par¬ 
ticular color, or Hhado of color, that will suit tho picture 
boHt; and it is impoHsiblo to give one procosH that will 
suit all tastes alike; some having a proforcnco for Idack 
tones, others for bhio-black, brown, or tho various shades 
of gray. A (letailod description of tho manner of pro- 
duc.ing those various toru'.s would require too much space, 
and is so Him])lo that no one can go astray, 

Tho principal chomicals recpiirod are: Chlorido of 
gold, bichloride of platinum, bichloride of palladium, 
sulphide of potassium, and pormanganato of j)otaHHiiim; 
in all cases use singly and vory dilute. I am disposed 
to consider chlorido of palladium as tho most reliable 
c.homical that has come under my notice. Its action is 
perfectly manageable, easy to prepare, will not stain, 
and gives uniformly good results. Tho toning solution 
that I use is made as hdlovvs: Add six drops from the 
stock-bott.lo of chloride of palladium to each ounce of 
water; this solution should ho of a delicate straw color. 
No other manipulation is required. After tho plate has 
hoon deve.lojied and fixed, wash as usual, thou apply tho 
toning Holutiou hy flowing it over tho plate similarly to 
tho devolojjer. Its action will bo quick, giving a black 
tone to tho positive. Wash well, dix and vurnisli if 



tho subject to bo painted, it can lio thrown upon the 
canvas of tho size dosirod, and ox*poditiouHly and accu¬ 
rately traced. It saves valnaliU' time to tln^ good artist, 
and it prevents the poor artist from producing distor¬ 
tions. 


•W001>B1I»Y KX0EI.8IO11 f4AlV'l'EUN 

By JoiiK 0. Brownk. 

While it is a comparatively easy mattt'r to produce 
fine positives hy either tho wet or dry juvk’chh of pho- 
tography, yet tho results are liable to vary sonu'what 
oven in tho hands of the most carcdul imuiipulatisr. 
Woodbury photo-relief process, as now worked in Phila¬ 
delphia, has tho merit of distancing all <-omj»cti(ion in 
tho uniform oxcellonc.o of its lantern sli»lcs. It would 
bo a pleasure to give in tlciail a dcsi’ription of this won¬ 
derful process, did Ri)ace permit, cfimnnuieiug with the 
sonsitivo gelatine tissue, rescnuhling iu appl'arum’(^ a 
piece of patent leather, and follfiwiug it iu its (‘xjmsure 
to light under a negative, the light's at'tion rmideriug 
iusoluhlo those parts reuelu'd throngh (in' nc'gative; its 
subsequent immersion iu Imt water tllshidves out llutse 
])arts not rendered iuscduhle, jirodueing a ridief ns thin 



it boforo tho gbiHS iw placed in position. 

A Blight prcHHuro is given in a press of peculiar con¬ 
struction, squeezing out tho surplus ink; a few minutos 
is allowed tho ink to sot, when tho glass, being removed, 
brings with it tho delicate gelatine picture, which is well 
named “ ExcelHior.’' 


CHAPTER YL 

COK^OltKNO SlilDICm. 

WHITTMN IPOIt TltH SOIOrTIOON KAKUAt. 

The magic lantern has caused much astonishment 
and delight from its origin to the present time. The 
pictures or slides for it were formerly drawn or painted 
on glass, aiid when magnified by tho lantern lens, oven, 
tho most minute linos looked coarse, and every imper¬ 
fection was brought out. Much time and care, therefore, 
were requisite to make fine pictures, so that they woro 
comparatively rare and expensive, while tho coarser 
ones abounded; thus tho lantern came to bo regarded 
as a toy, flt only for tho amusement of children. An 
instrument, however, so well calculated to aid in tho 


J. liOLOgrupny, ny iim woimiii nu «uu uii giuN.s, 

roproclucca ilio worlcH of tl>« old inusL(U’H, I'unuHhoH views 
of ovory land and tdimo, of (uisUiiuH, nuuuun’s, works of 
art, and pi(!ttir<'H, or diagnuus, to illnsti’alo every seienee, 
tlxo bounty of wlii(!i», when colored and llirowo njioii llu) 
Bcreon, however gnnifc ilio nuignilyiiig powi'r iisx'd, is not 
diminished, as was the ease wills the psiinliisgs I’orinerly 
used. Willi beaulifni and desirable pielnres, ami wills 
imjirovod liglsls and inslrninents, tbs' buslens now lulces 
a froist phuso. in iSsiisday-scdsool Wfsi’k, in the sfshosd, iho 
loctarc-room, and Use house, susd is gladly wideoiuesl 
■whorovor visibUs ilbislraliossH are uss'd, or bejinliful pie- 
turoa ])riy;cd. While Use slensosssisjas pi'estusts llse lifi'- 
like photographs t<s Ibe individual observi'r, llsi‘ husleins 
onlargcsH Llsss sjinus views, so llsjit issntsy niaj' nee and cnj<iy 
at the same liisie the sumo beautiful seetses (ogi'thei*, 
making it well suited to the social gutbmntsg aisd enler- 
tuinmorst (sf friends. Families may Issive slides psH'pai’ed 
contaiisiisg pidures of family I'esidenees, sd' sssernbei’M (sl' 
the family, of favorite dogs, hoi'ses, Ac., ihiiH iiicreasing 
the ploasnvoH of Isome, aisd social iutercssssrsc. 

The coloring or palisliisg <sf slides for the magic bus- 
torn has beets emsfltsed to comparatively lew arlists, 
the great care and isictsty of cxiuntlioii ri'nnircsl, mtikiisg 
it a difilcidt art to attain, while the (sId prc(sani(iois (d* 
varssish colors placed dilUeulties in the wtiy of s'Veu tlsu 
Ttiost nm ‘t.i ! 1 iii't'sts. 


yollow lako ; (or hluo, PrnH.siiiu blue nnd iiulii>;o j for red, 
miulder hike, eriiuHou luko, und Hc.arlol lalce ; for orange, 
burul, Hieima; for brown, madder brown, Vandyke brown, 
Hopia, and burnt umber; ibr black, Tndia-ink aud lamj)- 
black; ibr purple, purple lake, or red and blue mixed; 
for green, mix yidlow and blue; for Hcarlet, rod and 
yellow. A white porc.cdain palette, free from HpeclcH and 
grit, is the bent \i])en Avbicdv to mix and arrange the 
coIoi’H. XTho Hoft Avat(U’ Ibr mixing the tints. Per cake 
colors, use a weak gum wutiu’, taking (uiro to have it 
<piite dilut.e to prevent the colors cracking or pooling 
oil:; ])lace each tint on a Rcs])!>.rato slab or saucer. 

A suitable easel for holding the glass to bo painted, is 
shown in (be diagram (.big. 25); this is a sloping frame, 
bolding a shoot of glass, so arranged that it can bo placed 
at any angle, and any convoniont height for the artist. 



The glass or photograj)!! to bo painted, should bo placed 



urawjng ino iinp;or-min over ino nuruico. i no giusa 
Bhonld bo eavofully cloariod with wator, to wliicli a hoIu- 
tion of ammonia haa boon added. A lino bruHb, oi* choai) 
gold poll, may bo used for drawing outlinoH, which hIiouIcI 
bo mado with colors suitod to tlio ])art of tho painting 
for which they aro to bo iisod; tho forogrouml being 
drawn with bolder linos than those more remote. 

One of tho most difllcidt things to ue(!()m]>liHb in Irans- 
paront painting on glass, perhaps, is to lay on a uniform 
tint, froo from lines or Bpocks j as a clour blue sky with¬ 
out clouds. Tho brush should ho well charged with tho 
bluo tint, and tho color ajircad or 'flouted upon the glass 
as ovonly as possible, and afterwards (upialiKod by a 
carofid application of tho brush dabbor ; that is a ciuuol- 
bair brush cut down (as shown in Fig. 25), tho edge of 
which being afterwards passed through a llamo so as to 
romovo any straggling hairs. The Anger, also, may bo 
used as a dabbor, and when used with de.Kterity, is very 
offoctivo. To tako out tho nocossary lights, as those of 
clouds, and to softon tho odgos, a stump made of leather 
or paper may bo uaod. In coloring jibotograjibs tho out- 
lino and shading aro provided j so that flat washos ol' 
color aro to bo laid.on, and then rotouchod and improved; 
avoid covering tho doopost shadows, thus destroying 
thoir transparency. Broatho on it suflkdently to moisten 
tho colors, and carefully blond ami luirmonisio tho tinis; 


may bo UHod for inakiiiijj mimito toueboH- of light, an on 
H])oarn of graHHj wintor, huow, fipHng, and moonlight 
ollcudH arc jiroduc.od cdnofly by tho skilful uro of tho 
knilb and noodlo-junutH, to rcniovo tho color and produce 
Htrong white light in tho picture. Ah picturoH vary 
much in ntplo, it would bo diHic.ult to give dii'octions 
which would aj)ply to all. BeginnorB Hhould copy woll- 
paintod lantern nlidoH at firnt, aBthiH wouhl guide in tho 
coloi’H to he UHcd. .Practice on waste pieces of glass 
and noting tho elTect in tho lantern, would also prove 
beneficial and aecustom the artist to regulate tho tones 
of tho pictures in the best manner. When tho picture 
is finished, it should be protcc.tiMl by a thin transparent 
varnish, such as photograj)herH use, or a thin coat of 
(Jaiiada balsam. To ])revent acral cliing, a glass, tho same 
size as the picture, should bo laid over it; and to prevent 
injuring from (H)ntact, a narrow rim of paper should bo 
interposed between the glasHOs; they can then ho bound 
or framed. 

“ Atuliiic colors have been used for photographic views 
with some success, They arc brilliant and tranHi)aront, 
but require careful use to prevent the tints running one 
into tho other.’’ 

Comict slides are often paint('d in a coarser manner, 
and oil paints are used. The method is veiy similar lu 



turponliiio is UBOd iiH ii vcluclo, nu^ar ol haul an a dru'c. 
Comic or slip slidoH arc generally itaiulod on two pieces 
of glass, one of which is linnly fix('d in the IVamo, the 
othor movable; these glasseH are so adjusted, that when 
the sliding glass is pulled out, an elh'c.t is produced whic.h 
differs entirely irojn that shown when the glass is jjiished 
in; as, for example, “The Windy Day;” (he lady is 
seen passing along, fashionably dressed and e(piipi)cd; 
the slip boijjig drawn, she is shown in sad plight by the 
turned parasol, loss of false-hair, honnel, I'cc.; or a 
beautiful lily or tulip is seen; the slip is drawn, and a 
lovely fairy seems to float up from tlu'. Ilowei*. Chroma- 
tropes aro constructed of two eir<!uiur pieites of glass 
painted from, the centre to the eirenndermiee ol' (be 
circle with variously tlidi'd rays and paKi'i'iis, (hcsi' are 
framed in brass fraimis, having grooves around (Innu 
turned face to face, ami when ma<lo (o rev(dve I’l'vei’stdy 
throw out beautiful and brilliant hiu's; according (o (he 
way in which they are made to turn, (bey expand or 
contract. ^ 

Statuary gives a miiedi bettor effect, if (he ghiss around 
it is covered with some opacpie paiu(. Dumpbluek 
ground very lino w’ith mastic varnish, a few tlrops of 
oil of cloves, and then brought (o tiie rigid consistency 
with turpentine, is })orIuips the best, as it docs not ndi 
off. ‘'Opaque,” an article manufaelured by Mr. (Jilion, 


through tluvHii linoH si])pcjiriu|L!j on tho Hcroon aw a whito 
chalk (lia/jfnim on a hhu'khoard. Still another way of 
])ro))arin|L!j diagraiUH in to (iiHHo-lvo pjolatiuo, such as ia 
used in cookini^i;; strain, and pour it over the glass, form- 
iiig a thin lihu on its surlace. When this is dry, tho dia¬ 
gram is scrat.chod on as Ixdbrci, and soft load nibbed over 
tlui lines. Mot,toes may bo photographed on glass, and 
then colored, oi* the designs drawn with the pen or 
brush, and c.olored. 

ddui Scioptieon is extremely well adapted for experi¬ 
ment,s and aniUHenumtH, as il,H front lens can ho drawn 
out, giving am])Ie H[)a<*.e for th(^ int,reduction of figures 
an<l such like, fimall c.hina and wooden dolls, with but 
slight (,iHHne-pap(n’ dress, may bo made to twirl or move 
about in' nuuiy eurious ways; those with ])orfect faces 
are the best. Thoy of c.ourHO inust be suspended by a 
silk orwirii attac-hed to the feet j hut a hint is sufficient. 
Tjizards, fish, ami inscuits in the tank are always iileasing 
Ixvause they move. Wluin <»ie has hut low slides, tho 
ontiu’tainimmt may he variiul by introducing some of 
1,he home-made ohjcuits, t.hus alibrding much amusement, 
with but slight expense and trouble. 


(illAPTKR VIJ. 

OIIEMIOAI- EXPEIIIMENTK. 


For this purposG thoro iH iioodcd iti Llio (irnt ])liu‘.tul Uui 

Him])lo appaniLuH 



ma. 


Hhown in our wood 
cut, c.oiiHiHtinp; of a 
Hiuall lank, made by 
uocurln^ two pUiluH 
ol’ jLi;laHH, about 4 n: 5 
incIu'H, with lour 
claiupH, af^uiuHt a 
Htrip of rubber 
about I iiudi thick, 
bout into the tbrou 
uidoH (d' a rcutanglo 


and notehod at the cornorH to facilitate ita bonding. 

Wo then wpiiro ouo or more gluHH pipotloH provnlotl 
with elastio ballu, such aa are inado by llu' rubbtu’ inanu- 
facturorw. Thia littlo apparatua ia nhown in 
Fig. 27, whoro A ia tho rubber bull, H the 
glass globe of tho pi])otlo, and (1 ita point 
di'awn to a modoratedy lino orilleo. 

A fow small pipottoa made by aiinply draw- 
ing abort pieces of glass tube to a lino point, 
\P are also iiHoful. 

In addition, a fow hottloa with Huch ordi- 
nary chemicals as will bo montionod furtlier 
on, will oo>n )loto tho outfit, 




obsorvo tlio of'tho cvfixjct. On the Hcroen ■will 

bo obHorvod tbo giitboring ol’ ii tompoBt of black storni- 
eloudH, which twii-l around in violent commotion, aa if 
urged by a tornado of wind, but aa the action continnea, 
thorio clouda will molt away, and leave the entire field 
of a Bcrene an<l boautil'nl Hky-bluo. 

By now throwing in Home diluted aulphuric acid, the 
Hame clnuigoH can be ropro<lnced, and ho on altornately 
for a number of timoH. Then when the tank ia clear, 
with an oxcchh of ac-id, lot fall a few <lropH of a Holution 
of forrocyanido of potaHHiinu from a Hinall pipette, and 
rich red curdled (doudH of forrocyanido of tioppor will 
form with a buantilul appearance. 

Experiment 2d. Having riimed the tank, or taken a 
froHh one with water in it aa before, add to this some 
Holution of litmuH, until the whole acapiiroH a pnrpliHh- 
blue tint. Now thx’ow in very gently a little very dilute 
acid, and allow it to diltuHC. On the Bcroon will a})poar 
the image of a beautiful HunHct nky, with its changing 
tintH of drifting cloudH. 

When all luiH changed to rod, add ammonia, and so 
reverHO the change, which may then be repeated. 

Experinuuit Jld. Proceed exactly as in the last case, 
but with a Holution of cochineal in place of litmus. The 
red color will then bo changed by tho acid to a brilliant 
yellow, and by ammonia to a rich purple. 



Experiment 5Lli. Make a eoncontrated Holiition of 
cryBtal« of lU’oa in alcohol of nhout 05 per cent, (d'ho 
common 85 per cent, alcohol will not annwor.) Tjct a 
few drops of this fall on a glass plu((', and with tlu^ 
finger spread it rapidly over (ho surface, and (hen at 
once place it as an ohjec.t in the lantern. Al’ler about a 
minute, blow gently on the plate with a ladlows (not 
with the breath), and at once on the screen will he sec'u 
the growth as of frost crystals shooting over the field 
in all directions. 

Experiment Gib, If sulphate of copper in solution is 
mixed with enough gum-aral)ie water t(i make the solu' 
lion form a continuous film, when (lowed like (iollodion 
on a clean glass, and siudi ])lateH are allowed to dry 
slowly in a nearly horii!ontiil position, a very beautiful 
crystalline vegetation will sot in, wlnhih varies in its 
character with the proportion of gum nsisl, and will 
make objects well fitted for exhibition with (be lantern. 

In place of snlpliato of copper, we may use nitre*, or 
forrocyanido of polasHium, with the jiroduetion of an 
entirely now class of forms. 

By placing the plates so covered with crystals over n 
leaden dish, in which is a little fluor-spar, nioistened 
with sulphuric acid, arul warmed slightly (giving oil* 
fumes of hydrofluorio acid), permanent etchings may ho 
prepared, which are also very hoautiful ohjt'ctM for tho 
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halfun inch or bo, iiml then lirciik out into two Iwanclu'B; 
thoBO again will break in four, and ho on, until hy iho 
time the dye gotH to the bottom of the tank it will have 
formed Home hundrodH of d('li(‘at(^ bran(du>H. Ah Huh 
action is rovorHod on the scrt'cn, the branchcH ai)j)(>ur- 
ing to shoot upwards, the otl'ect iH imndi lu'ightoned. 
A (Fig. 28), hIiowh the form aHhumed. liy pUudjig at in¬ 
tervals of half an inch dro])H oi’di(Y(!renL csdoi'H, aH their 
branches commingle, the effect reminds one of a shower 
of different colored rockets. .If we now take unoilu'.r 
tank, and fill it with coal oil, and ])ut a drop of fusel 
oil into it, wo got an entirely different ligure, as hIiowu 
at B. The fusel oil iH best colored. 

Oapillaby Atteaction can be strikingly shown to a 
largo audience. A series of glass tubes of dilTiment sizt's 
arc fitted into a piece of wood which rcHts cm the top of 
the tank, and dips down to near the bottotn ; wlum the 
tank is filled with water, whi(di is best tintt'd, the dilt 
feront heights of the water, according to the linemms 
of the tubes, will be shown clearly on the Hcrt*etu 'fhe 
curve shown by the li(piid rising betweeti iwtj pieces of 
glass can bo shown in the same manner, tiie colored 
water forming a pretty gradation of eoUm between the 
highest and lowest imri, 

Orystallization.— By fillinc: the tank witli a satu 


The Development oe a Piiotograpii on the Screen. 
—For tluH wo require a lank with ono of its faces of 
yellow /i^lass, which side Rhould bo next the condenser. 
Place a small Btaluette in the rays of the lantern, and 
having? j)rej)ured a small ])lale with collodion and sensi¬ 
tized it, expose in the cuimora for about a minute; then, 
having filled the trough with developing solution, place 
in it the slide, and as tlie dovolopment proceeds the 
imago will graduallj’" appear on the screen. A trans- 
pax’oncy might then he made from this, and, after drying, 
shown on the screen, tluis illustrating the formation of a 
photogra])hie lantern slide. 

OnANdTNO Colors. —A glass coated with a mixture 
of gelatine and chloride of cobalt, when placed in front 
of a slide, will give a rosy effect to the picture, which, 
however, from the effect of the warmth of the lantern, 
will gradually chango to purple and then to blue. On 
becoming damp again it will resume its rod color, and 
can bo used over and over again. 

CoMT'LKMENTARY CoiiORS.—A numbor of beautiful ef¬ 
fects, showing com])lomentary colors, may bo obtained 
with the Boiopticon. If wo insert a piece of green glass, 
having any design cut out of black paper and pasted on 
it, we shall see on the screen a black design on a green 



Faiiiy Fountain. —Tho oFoc.i ol‘ what, in known as tlio 
“Fairy Fountain” can ho prettily Illustrated in tho fol¬ 
lowing mannor: A small table fountain is j)laeed at a 
distance of about four feet in front of the lantern; by 
curtains or otherwise tho lantern is them hidden from, 
the spectators, so that they see only the fountain illumi¬ 
nated by tho rays coming from the lantern. When tho 
fountain is mado to play, every drop seems transformed 
into a diamond, and hy passing colored glass in front of 
tho lantern tho effect is striking and beautiful; hut when 
the rays from a bisulphide of carbon prism are allowed 
to fall on it, then is the best offeet produced. 

The Eainbow. —A card with a curved slit, one-six¬ 
teenth of an inch (Fig. 2D}, will throw on the screen a 

simple semicircle of white 
light; hut when a prism 
is held in front of tlm ob¬ 
jective, the lujw at once 
assumes all tho natural 
colors of the rainbow. As 
tho direedion of the rays 
is cdiangcd, the range of 
tho instrumont has to ho 
elevated, to bring tho bow upon tho scroeu. By using 
two lantorns. ■nrotecl‘mr a vi sw \v‘th one atifl fhe hftw 
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alcove the poles in the lantern; then allow iron filings 
to fall gently down the funnel, which will appear like 
large blocks attracted upward by a-huge magnet. 

Astronomical Cards. —The cards may be cut to the 
size of the crystal slide, that is SJ by 4|- inches, so as to 
bo used in the grooved frame, like an ordinary glass 
slide. After correctly dotting a constellation of stars 
(which may bo done by the use of theorem paper and a 
good map of the heavens), pierce the card at the several 
points, say with a darning needle, which may be made 
to show stars of different magnitudes by gauging the 
depth of the insertion. 

To illustrate the Solar System, punches of different 
sizes might bo used and bits of colored gelatine, covering 
the aperture, might indicate the tints attributed to each 
member. 

Pinhole Outlines. —Cards in shape of glass slides 
and just thick enough to be sufficiently stiff, may be 
pricked to show maps, mottoes, figures, diagrams, or any 
simple illustration. They require but little skill and 
show very distinctly. 

Pereorations. —Two pieces of perforated paper or 
tin made to slide little by little over each other, in front 
of the condenser, and modified more or less by the 
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where the. slide is placed, and also a larger one ])la(‘,cd 
at some distance—the latter rej)roHouliiig a wheel, the 
spokes of which are painted in black on a Hheot of white 
cardboard. When this is made to revolve ra])idiy in the 
rays coming from the lantern, all trace of the spokea 
will be completely lost; but on causing the small disk 
to revolve at nearly the same speed as the larger, the 
latter will appear to bo moving slowly, although moving 
rapidly, and by increasing the speed of the smaller 
wheel, the larger will gradually appear to slacken in 
speed until it appears to be motionless, and then appa¬ 
rently begin to move in an opposite direction to wliich 
it is really revolving. 

SiLHOTJETTES, & 0 .---Papoi’ patterns, silhouettes, <&e., 
suspended by a thread attached to the flu't, atid twirled 
before the condenser, give a very amusing and curious 
effect. 

(Jalvanio AoTioN.—Pill the tank with a solution of 
nitrate of silver, and introduce at each end two wires 
from a small battery; from one of tlio wires a beautiful 
silver tree will immediately begin to grow. Tho experi¬ 
ment may bo varied by substituting aootato of lead for 
a load tree. 

Litmus solution, neutralized, will gradually redden 
ar und o o noint. whi o around the other U. will HHMemA 


as huge inonstera upon the Hcroon, and excite a lively iiiter- 
eat by tlieir eoc(Uitric iiiovomontB. 

Drawings are (juickly i)iit on glass by coating or rub¬ 
bing tho glass with soap. The surface is half-transparont. 
Tiie drawing is made with a sharixmed piece of wood, and 
appears then in clear liglit It is very easy to remove this 
drawing, like a drawing on a slate 

India ink, mixed with rain water to a thick mass will 
sti(!k on non-i)r<'parod glass 

Designs may bo nicely etelK'.d upon glass by first coating 
the glass with a thin, (won coat of beeswax, which can be 
well done by heating tlio glass over a lamp until the wax 
melts and flows over its upper surface. When it is cool, 
draw the design with a needle-point or a small awl, cut¬ 
ting through the wax all tho way Tako an old saucer or 
some such dish whicli you are willing to spoil for other 
use, and put into it a tableapoonful of powdered llourspar. 
Upon that pour a tablespoouful of strong sulphuric acid, 
and stir them together with a stick. Dasten tho glass, the 
drawing uppermost, to a piece of board largo enough to 
completely cover the dish Tho fastening can be done by 
crowding tacks into the wood, ao that the heads shall lap 
tho glass and keep it In its place When thus fixed and 
laid over tho mixture of spar and acid, gently heat tho 
dish, being careful not to inhalo tho fumes that will escape 
When tho fumes begin to appear, put the wliolo either out 
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Touching tho HinTaco with tho i)()int of a fine wire 
will start tho waves in oircloH. Vihrations otlVetod by 
drawing a fuldlo bow across tho edge aro sooti to vary 
according to tho diiroront tones produced. 

Adhesion Fiouheb.— Drops of various oils upon tho 
surface of the water, ossontial oils for instance, will ex¬ 
hibit various interesting adhesion figures, each oil a»- 
suming some peculiar form of outline. 

Maonetio Ouavtss.—'A thin hit of magtietie steel, say 
throe-fourths of an intdi long l»y one-eightli wide, eo- 
montod on tho under side of a glass plate, will attract 
fine iron filings scaltered upon tho plate into ciirvos, 
illustrating tho doviatiou of tho magnetic attraction at 
either polo and tho neutral axis in the centre of iho 
magnet. A few taps on the glass will assist the arrange¬ 
ment. 
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In tho abHoiico oC Bpociul proviiiions for supplying this 
domaiulj sonio gonoral hints in this diroction may horo 
prove aecop table. 

In Homo asHoinblagoH (possibly in some Sunday-schools), 
very little can bo said to advantage on account of tho 
prevailing noise and confusion. Tho exhibitor having 
(for love or money) aocoptod tho situation, tho question 
arises as to how to make tho host of it. 

In such cases in particular it is politic, as woll as 
proper, to soloo.t slides unoxooptiouablo in their iniluonco. 
Grotesque and ridiculous roprosontations grati/y a de¬ 
praved taste, and render a demoralized company still 
more unruly. It is bettor to please by what is sti'ikingly 
excellent and beauliful. 

Without assuming tho attitude of a reformer, one may 
take advantage of tho lull of oxpootancy preceding a 
change of scene to give in a natural voice some interest- 
ing particulars of tho forthooming picture. 

“ Your myKtical loro, 

Ah coming cveutH enst llioir Hhadows boforo," 

will bo rospoctod, and you may bo able, by judicious 
managomont, lo strongthon your position on vantage 
ground. Mvon in a civilized assembly (and wo may 
well hope to Ihid oursolvos in no otbor), some tact is 
noodl’ul, as woll as agreoablo speech and faultless manipu- 


osRaiy iiH Hovorai anu iihmi rc'poju, i mw'sci-)j)l,nro 

wliioh in illuMlralad. 

Taka, for oxainph', Adam and Mvo in ParadiH(\; ilm 
luxuriant foliap;:a, ilio lion, l.lio ox, i]u» liornn, (ho hii-du, 
and alas! tho hu1)Mo Horpcml,. 

“ Tn tlio Ijopfhiuinij: (Jod created the lieaveii and llie earth. 

“ And Gi)d Huid, Let. ns inaKi' nuui iu cur iuiii";e, aliir cur lihe- 
nasHj and let, them luive dcmiuica ever the li li of tla- ,■.(•.), nad ,,vrr 
thn fowls of Lhn air, and ever the eatlle, mid c\( r all the earth, and 
ovor every oreepiuj!; t.hin;f that. eree|ie|h n]icu the earth. 

*‘SoQ(k 1 creal.(‘d umn in )uc own iiuie'e; iu tlie inuup'uC (led 
created ho him ; male and fetuide created he them, 

"And tho Lord God planted a f^ardeu enitward iu Ivh a ; and 
there ho put the man whom Im had fonu.-d." t! u. I ; 1, 2ti, li7- 
2:8.. 

Or tako tlio tutono whom .loHi'ph jimHonlu hin fallmr 
to Pharaoh. Mark tho ]joHtumH of (vich, and conHidor 
tho mannors of tho timoH. 

"AndJoflopli hrmipdit iu .faeidi liL father, aud .‘I Idiu heCcre 
Pharaoh; and Jacidi hh'xsed Phuraoli. And IMmncdi jiaid anp, 
Jacob, How old art thou? And daetdi raid niitc I'lmriudi, 'I'he 
days of the years of my pil/^rinuiKo arc u htiiidred aud thirty year; : 
fow and evil havn tho days of thy ycara of my life heiui. mul have 
not attained unio the days of ilm years of the life , 4 ' my father. In 
tho days of their pilffrinin;i:('. And Jiicnh hie.,.,,.,! J'liara.di, mul 
went out from before IMmraoh.'’ ■ rmu. 47 : 7 , H, {i, lo, 

ThuH Scripture, to any doHimd t'Xtonl, nmy ho ri>jtdily 
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Ill tluH modoi'n iuHl.it, nl,ion, as olHowhoro, thoro aro 
many duiio.s to bo poribrmcd, and more ways than ono 
of doing oucli of tliom. Wo will indioato, in this con- 
nootion, ono way of using the Soioptioon. Eacdi mombor 
of tho Hcliool takoH a small monoyod intorost in tho con- 
ooi-n at tho outsot, wbioli insuroH his talcing a moro lively 
inl.orost in tho huccohh of tho outorpriso afterwards. 

'’.IMio apparatus is st.riotly in tho hands of an authorizod 
koopor, hocauHo lax i’ogiilations suppross all goniiino 
onthnsiasin. 

Tho operator arranges his slides in proper order and 
position, and so is able to avoid ridioidous blunders. 
His oharactors aro introduood on time, steady and up¬ 
right., and his soonory glides into place as if soon from 
tho dock of a moving st.oamor. 

It is good jiolioy to enlist as many jmjiils as possihlo 
into uct.ivo sorvico, thus inoidontully enlisting tho sym- 
])uthioH of as many circles of rolulives and Irionds. 

Sn])poso rcipontaixm is tho theme, and tho “Prodigal’s 
llotnrn ” is iiluHlratod upon tho seroon, A pupil, fully 
])r(^paro<l, stands in his plueo and rocilos tho wholo para¬ 
ble as found in Imko 15. 

Anot.hor pujiil, rising in his class, recites: 

“'riinrororo iilnti new miilh tlm Lord, Turn yo even to mo with 
all your honrl, ami with laaluig, ami wUli wcopinji;, and with 


Passages boarhig on ropcinlancc^ juul iorgiviuioss uro 
very immorous, from wluolv srloctiouH cua ho mado to 
any extent doHii’cil. HhislvaliouH with fowor rohvlions 
to parallel pusHages may ho (^onplod with otlua’a to ex¬ 
tend the oxcrciHO to projxir h'ugth. 

Soloctions also from modern wrilors, well nmdored, 
give pleasing variety arid arti^^li(■. i'llVot to the porlortn- 
aiico. The sacred pocmis of N. P. Willis, for (Example, 
are very appropriate. 'Plu' following I'xlnudM may Horvo 
as specimens: 


AnnA,HAM'H MAoinrii’K, 

. . , , III' rtiHt' \i|i, iinil liiiil 

Tho ■wood upon llu* uliui*. .\1! wii'> ihuit'. 

Ho Hlood a iiuiiui'iil, mitl iv tli'i>]i, ipiifl. llu-ih 
PttHSad o’er ln« nnmtfiiuiu’i'; iiiul tln-n lif lu-rvi'd 
nia HpivU will) a hiUi-r Klri'trph, innl njinlu. 

‘'Ihuui'! my only hull!'' Tlo'tie liMil,ril up, 
''Whore iw the huuli, iiiy fullii*r<ili, tlu' limt'S, 
Tllfl HWent, riuiiiliiir vidn* nt u luVi d •■liihl ! 

What would it-* muhif ni’i'iii at Mu-h uii Imiir? 

It waH the hiMt deep htnif'fd''' .Vtiniliuiu held 
Hk loved, liiM lieautU'ul, hii mdy «i*ii, 

And lifled up hi'« iiriu, imd eulleil nil (iml, 

And lo 1 (hid'H tuij'el wtuyed him utnl he tell 
Upon hl« fiiee, und wept. 


Tlu! Snvif)»r’» liaiid, iind fixing lior dark oyos 

Full oil his Tjoaming countoiianco, akobm I 

(JirilTHT WKKPINO OVKK JICKUHAXKM. 

. . , ITow ot'l,, .Tciniaalom ! would I 

iravu gatlu'rod you, iw gatlu^rotli a luui 
Hor krood Ixuiualh lior wingH, but yo would not I 

IIo tliouglit not of tli<i doaili that ho would dio— 

Ho thought not of tlui thoniH ho know niuat piorco 
HIh forohoad—of tho huflot on Iho o.hocfic— 

Tho Hcourgo, 1,ho nun'kiug homago, tho foul pcorn I 
(JothHoinano Htood out hoiKMitU hw ('yo 
Olt'ar in the' niorning nun, and tlu'ro ho know 
"Whilo thoy who “could not watc'h with him ono hou 
Woro Hlcc'jnng, ho ahould Hwoat groat dropa of blood, 
Praying tho “ enj) might jaisa.” And Golgotha 
Blood baro and dcw'rt by tho city wall, 

And in iU midst, to his propholio oyo, 
lloHo llio rough crims, and its kc'on agonit's 
AVc'n' mimbt'rcd all~tho nails won' in his foot— 

Tho insulling spongo was pressing on his lips— 

Th(' blood and water gushing fnun his side'— 

Tho diy,/,y faintness swimming in his brain— 

And, whil(' his own diseiph's fled in f(*ar, 

A world’s dt'iith-ngonies all mixed in his I 
Ay- -lu' forgot all this. IIo only saw 
Jorusalem -llu' ehoson—tlK' loved-—tho lost 1 
Ho only felt that for her sfiko his life 
■\Vas vainly given, and, in his jiitying lovo, 


Christ,” “Tho Widow of JSTain,” “'fho of laiza- 

rus,'' “Ohrist’B Entranco into JovuHaloiu,” anti “Scono 
in Grothsomaiio.” 

Tho following pooin, hy an author unknown to un, 
will bo inaortod ontiro, aa it ho vividly portrayn tho mind 
of tho parent and tho lovo of tho Haviour for olu'ldron, 
and so graphically doscribos tho picturo of “ Christ Bless¬ 
ing Little Children 

“Tho MtiKlor liiw ooinn ovor .lorchiu,” 

Stiid lliuuuili, Uui nioUior, oao day ; 

“laluuiUiij? tho pooplo who (.hrotifi; Him, 

With a touch ot hin linger, they nay. 

“ And TKJW T hIuiII carry tlit^ (‘hiltircii, 

Little Kacluit, iiiul Samiinl, and John ; 

I ahttll carry tlio l)uhy KMthcr, 

Ii’or tho Lord to look iipoti.” 

Tho fathor looked at htw kiiiiUy, 

But he tihook Ilia hcai!, find f>milcd ;•— 

“Now, who hut a doting luotln'r 
Would tliink of a thing ao wild ? 

“If Oio ohildron worn tortured Ity dcnuuia, 

Or dying of fever, 'twore well; 

Or hud they tho taint of tlui leper, 

Like many la Inrael.” 


wiu louow lucm as tuoy go.” 


So over tlui lulls of Judali, 

Along l)y file vino-rows groon, 

’With Estluii’ asloop on lior bosom, 

And Kaoliol lior brothors botwoon ; 

'Mong tbo pooiilo who hang on His toaebing, 
Or waitod His touoh and His word, 

Througli tlin rows of proud Pluirlso.os listouing, 
Sim i)ri>ss('d to tbo foot of tbo Lord. 

“Now wby^bouldst tbou binder tbo Master,” 
Said Ibitor, “witli obildron liko tboso? 

Hoost not how from in<jrning till ovoning 
Ho toaebotb, and boalotb disoasoV” 

Tlmu (Shrist said, “ Forbid not tbo children: 
IN'rinit tbt'in to c.onio unto Mo," 

And Ho took in His arms little Estbor, 

And Rac'.bol Ho sot on IHk' knoo. 

And tbo lu'avy boavt of tbo niotbor 
Was liftod all oartb-earo above. 

As bo laid His hand on tbo brotluirs. 

And blcwsod tbom with tondorost love. 

And llo said of tb(( bubo in His bosom, 

“ Of Huob is tbo kingdom of boavon,”—• 

And strongtb Tor all duty and trial, 

That hour to her spirit was given. 
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her Children,” are much used in connection with the 
corresponding slides. These published exercises afford 
practical hints, applicable also to Bible slides. 

Singing should be introduced at every convenient 
opportunity, not only for its general good effect, but 
that each individual may participate directly in the 
exei’ciscs. 

Texts of Scripture, and other selections, recited in 
this way at the rehearsals, and at the concert, become 
fixed in the memory of all. Who cannot remember 
such recitations heard in childhood, even to the tones 
and infiections of the voice—of voices, maybe—not now 
heard among the living ? 

These modest recitations require’^no parade upon an 
illuminated rostrum; an occasional omission is not very 
noticeable. The exorcises can bo arranged by the 
superintendent, divided among the teachers, assigned 
to the pupils, and committed to memory by them with¬ 
out severe labor on the part of any. 

One or two slides for the concert exercise, with, say 
a dozen or so for subsequent recreation, answers the 
purpose. Such a concert exercise, well gotten uj), may 
be several times repeated with growing interest. 

It often occurs in schools, where the burdens and 
duties are monopolized by the few, that the many be- 



BlBIiX; BANBS. 


Tho following dcBcriptions aro seloctod from the 
“ Bible .Dictionary“ Bible Lands,” “ The Land and the 
Book,” “ Bayard Taylor’s Travels,” &c., to suit tho slides 
ill Class III. 

As works on Egyjit are loss common than tho Bible 
Dictionary, a doscription of oach of tho twenty Egyptian 
views is given. 


JERUSALEM. 

(For (lasarlption of tho City, oiul vlow from Mount of OllvoR, soe Ontologuo, Oloss lit.) 

The Temple Area. —Tho Tomplo Area, tho precincts 
known to Oliristians as the Moscpio of Omar, but called 
by tho Mosloms tho “Dome of tho Rock,” tho liarom 
more sacred to MoHloms than any spot on earth, except 
Mecca, is jealously guarded by the Turks. It con- 
taiiiH about thirty-five acres, a largo portion of which 
is sprinkled with pomegranates and cyprossos, with hero 
and Ihore a shrine. Above this space rises tho platform 
oi' tho great mosque, paved with marble, and ascended 
by a fiight of white marble steps, surmounted by a boau- 
tifiilly carved screen or open gateway, also of white 
marble. Tlie edifice is an octagon of about one himdrod 
and Hovonty foot diamotor. Tlioro aro four doors at tho 
oiiposito cardinal points. Tho dome is sustained by four 



contro of tho woi’ld, hus])0iu1c'([ from luiavtui by uu inviHi- 
blo goldon chain. It is a inass of the tuil.ivo voc.k of 
Moriah, the Hloi)iiig suiniuit or {unik of (dui hill; all (,ho 
rest of the ridge was (nil away when levelling the plat¬ 
form for the toinplo and its courts. 

The Tower of IIn'i'Knrs.— 'fhe only <*aHtle of any 
particular importance is that at the .lalVa (Jule, eoin- 
raonly called the “T’ower of Oavid.” The lower part 
is built of huge stones, roughly <‘ul, and with a (Itu'p 
bovol around tho edge^s. It is ludie.V(sl hy many to ho 
the IlippiciiH of Josephus, and (o (his idea owim its chief 
importance, for tho historian mak('s that tin' point of 
departure in laying down the line of the ancient walls 
of Jorusalom. 

The CnxjROir op the IIoi.y SKPULniiuK.—'Die (Ihurch 
of tho Holy Sopulc.hre is now in the joint. posst^Hsion of 
all tho Eastern Christian Hocts. Creidcs, Litlitis, Arme¬ 
nians, and Copts have each a chaped within its inclos- 
uros, M'hich embrace tho alleged silt's of the ])lace of the 
crncifixion and the tomb of the Rt'deenn'r, It has heen 
built at many dilTororit jicriodH, juid under vurions cir^ 
curastancoB. 

“Tho front is a lino spoeimon,” says Lord Nugent, 
“of what is calh^tl tho later Byzantine style of architec- 
turo.” Ah lately us IHDH, the whole of the prineiiuil 


Thk Jkws’ Place of Watltnc.—No sight meets the 
(\yo m JoruHulom more sndly suggestive than the wailing- 
pluec of the .Fows, in the Tyropean, at the base of the 
wall which supports the west side of the Temple Area, 
where some aTUtiont stones still mark the old walls of 
tlio tom])lo. In past ages the Jews have paid immense 
sums to their oppressors for the miserable satisfaction 
of kissing these stones, and pouring out lamentations at 
the foot of their ancient sanctuary. 'With trembling 
lips and tearful eyes they sing: “Bo not wroth very 
sore, () fjord, neither remember iniquity forever; behold, 
see, wo bosee(!h thee, we are all thy people. Thy holy 
cities are a wildornosaj Jerusalem is a desolation. Our 
holy and beautiful house, where our fathers praised thee, 
is burned up with fire, and all our pleasant things are 
laid waste.” 

The Gor,T)EN Gate at Jerusalem. —In former days 
the gates of towns were of the utmost importance; they 
wore iho moans of ingress and ogress, and usually had 
rooms over thorn, and, above those, watch-towers, so 
that the approach of an onomy might ho seen before¬ 
hand. The Golden Gate, in the cast wall of the Temple 
Area, is anc-iemt, and the interior of it ornamentod with 
rich and elaborate carving in good Orocian stylo. It is 
now walled up. 



our Lord often rosortod with Hih diHciplos. At ])iT.s(‘iit 
a modern garden marlcH the Hito of the tuicient one with 
eight venerable olive troeH, which Homo (daim grew there 
in the Saviour's time. It hurt been argued that Titim 
cut down all the treoH about JeruHalem. The probability 
would seem to bo that they were planted by (IhriHtiun 
hands to mark the spot; unlortH, like the Hucred olive 
of the Acropolis, they may have reproduced themHelvos. 

Bethlehem. —Bethlchom was in exirttence when Jacob 
returned from his long Hojouru in l.buluu Aram, Here 
Eachel died. It wart in the neighboring tieldrt, in later 
times, that Ruth, the MoabiU'HS, wont gleaning when 
she came with her mother-in-law, I^aomi, to dwell in 
the land of Israel It was the birthiilaeo of David, but 
is best known to us as the birthplace of the liedeomor, 
groat David’s greater son and Lord. “On the plains 
near wore the shepherds abiding in the lUddH, and kecj)- 
irig watch over their flocks by night, when lo ! the angel 
of the Lord came upon thorn, and the glory of the Lord 
shone round about them, ami they were sore alraid. 
And the angel said unto them, Fear not, for behold, I 
bring you good tidings of great joy, which shall be to all 
people; forunto you is born thiHday,iii tlu^ city of David, 
a Saviour which is Christ the Ijurd.’'~Luke 2 ; H-11. 


commandment) to his sons, “ Bury mo with my fathers 
in tho cavo that is in the field of Ephron, the Ilittitc. 
There they huriod Abralmm and Sarah his wife. There 
they buried Isaac and Eobekah his wife, and thoi'c I 
buried Ijoali." A.nd his sons did unto him according as 
ho commanded them, and buried him in tho cavo of 
Muchpolah. Tlio massivo walls of tho harom or mosque, 
within which tho cavo lies, forms tho most remarkable 
object in tho whole city. Hebron now contains about 
5000 inhabitants, of whom some fifty families are .lows. 
It is picturesquely situated in a narrow valley, sur¬ 
rounded by rocky hills. 

“ Tino Bool oif Siloam is one of tho few undisputed 
localities in Joriisalem, still retaining its old name. It 
is of no (ionsiderablo si/e, being oightoon feet broad and 
nineteen deep. It is, however, never full, having in it 
usually about four foot of water. It is a complete ruin. 
It was to this pool that our Lord sent tho blind man, 
after ho had anointed his eyes with clay. It was to 
Siloam that tho Imvito was sent with tho golden pitcher 
on the last day of tho feast of Tabernacles, and from it 
ho brought tho water which was then poured over tho 
sacrifice, in remembrance of tho water that flowed from 
tho rock Jtephidim. 

(lENESAiiM, OR Ska OF CrAULKE. —This viow exhibits 
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filled tlio notB, HO that; Uioy brake; walked on the wavoH, 
rebuked the windn, and calmed the H(UI. Prom the caHtlo 
Sapbet a vant panorama, embraeinfj; a tbouHajul points 
of historic and Ha<!rod intciroHt, ih proHonted to the eye. 
Baphot is truly a high to^vor. .Here are beveled Htonos, 
as heavy and as ancient in appimrance hh any ruiiiK in 
the country, and they ))rove that Huh has been a place 
of importance from a remote age. 

Baths and City or TinmuAH.—The Him of Caliloe is 
also called the sea of Tiberias, from the celebrated city 
of that name. About a mile Houth from tlu^ original 
site of the city, along the shoreH, are the celebrated 
warm baths, which the Jioman naturalists reudeoned as 
among the greatest known curiosities ol’ the world. The 
water of these springs has a sidphurous and most dis- 
agrooable smell, and is so nauseous that it cannot ho 
drank, and is not used internally. The baths, however, 
have a groat medicinal reputation. 'Phere is hut one com¬ 
mon bathing cistern, where the wul.er is hot enough to 
cook an egg—from 130'’ to 140” b'ahrenheit“ "yet it is 
always crowded with the lame, the halt, the withered, 
and the leprous. 

Nazareth.— Nazareth is situated among the hills 
which constitute tlu^ south ridges of kehanou, just be¬ 
fore they sirdc into the Plain of Msdriehm. It derives 


cubical block of about tM^onty foot ovoiy way, aud sur¬ 
mounted by a flatLoiiod jyramid of at least ton foot 
cliivation. It is one solid mass hewn out of the moun¬ 
tain, tbo adjacent rook being cut away, ho that it stands 
cntirol}^ dotacluul; there is no known entrance, Tho 
tomb of St. JamcH hIiowh a fine front to tho west. The 
cave oxtondH forty or fifty foot back into tlio mountain. 
Some two luindrod foot nortli of this is tho tomb of 
Absalom. The entire'height of this very striking “pil¬ 
lar" cannot bo loss than ibrty fiuit. Believing it to bo 
Absalom's tomb, tho nalivos throw stones against it, 
and spit at it as they jiasa by. Close to this monument, 
on tho northeast, is tho reputed tomb of Johoshaphat. 

“The Dead Sea,” says Dr. Thomson, ‘^without any 
roforonco to what others have said, I can testify to tho 
following facts : The water is perfectly clear and trans¬ 
parent. Tho taste is bitter and salt, far beyond that of 
tho oeoati. Jt acts upon tho tongue and mouth like 
alum, smarts in tho eyes like camphor, produces a burn- 
ing, pricking Honsation, and it stiffens tho hair of the 
head much like pomatum. The water has a much 
greater spocitlc gravity than tho human body, and 
honco I did not sink lower than to the arms when 
standing perpendicularly in it. Wo saw no fish nor 
living animals in tho water, though birds wei'o flying 



northern end it roeoivcH tlui Hlrouiii ol‘ tho Jordan. Tho 
do])ro88ion oi'itH Hurliice, unci (ho dc'pth whicdi it attains 
bolow that fiuriUoo, ccntihinod wil.h tho aliHcncH! of any 
outlet, rondor it one of tho moHt romarkalilo Hpotu on 
tho globe. 

Tiik Fouds oil' THK JoiU)AN,-~d''ho roacdi of tho Jor¬ 
dan hove hIiowu Ih tho pliioo (o whicdi pilgriiuH of the 
Greek Church renort every your, in Holy Wcude, lo ronow 
their baptinm by halhing in tho Jordiut, and it is the 
spot whicdi tradition points out uh (ho plac'o whc'ro our 
Saviour was baptized. J’ho Jordan is a rapid and tor¬ 
tuous stream, interniiitod by luiiiiy rapids, and annually 
“overflows his banks all the' (inio of harvest,.” So iUr 
as this overflow oxtonclH thcu'c' is a hc'lt of luxurious 
vogotation, but beyond it tho ground is barren. 


EOYPT. 

From, time immemorial Fgyid has boon an object of 
interest to the rest ol’ the world. Almost the dawn of 
Scripture light breaks upon the roedcs and Hands of this 
wonderful valley, whoso vast river dilliisos fc'rtility 
wherever it flows. Hero tho childron of hsracd sc'rvod 
tho Pharaohs four hundred and t birty yi'urs and grow 



romuiiiH of anciont ^-randour that lio to tho south, ho 
inuHt ongago a Nile boal, which bocomos, for tho timo 
being, both tho moans of locomotion and his homo; and 
as all tho points of interest are near tho rivor, a more 
commodiouH plan for visiting thorn could hardly bo de¬ 
vised. As there are no towns above Cairo ovorything 
in tbo shape of comforts and luxuries must bo provided 
before sotting out. 

Stuket jn Caiiio.— ddio streets in Cairo, like those of 
most Oriental lowns, are narrow, being some eight or ton 
foot wide. The houses are mostly three stories in height, 
each story ])rojecting over the other, and tho plain stono 
walls aro oilhor whitewashed or striped with horizontal 
rod bars, as seen in the ])ictiiro. 

The bmuitiful latticed windows, “masharoboahs,” are 
tho (ddef (nmamentof the old Mameluke houses in Caii-o. 
The wood semns rather woven in the loom than cut with 
the saw and chisel.- UMirough these lattices of fine net¬ 
work, with borders worked in lace-liko patterns, and 
Bonudimes tipped with slender turrets, tho Cairo ladies 
sit and watch the crowd i)aHsing to and fro, themBclvcs 
unseen. “ The mother of tSisora looked out at a window 
and crit‘(l t.hrough ihe latlico. Why is his chariot so long 
in coming^’—-.1 ud. 5 : 28. Donkey-riding in tbo stroots, 
and bazars, is almost universal. Tho animals aro small 


Perry at ()ei> Oairo. —()1<1 (^niro in Kii.unU^d about, two 
miles iVoiu modern Cair(». The wonderi'ul (•leuriuiHH and 
briilianey of the KaKUnm a(.mosj)!u'n!; the abH<uKHi of 
smoko, chai'ooul alone h<'.in<.>: burned; (be ])ie(,nreH(j[uo 
oflbct of Ibo ruin into \vbi<fh many of its ^reat, luonn- 
mcnlB are falling;; (be rich, ^n-een valley <jf (.be Nile; Ibo 
river; Lho I’ynunidH in (be di.st.aiiee; and tlu' fadiiif^ 
of the kuulseaiK' iidt) ibe bonndlesH lia/.e of tJu'. bybiun 
dOHCrt, consdtute.s a seene wbieb, (or sidendor and inter- 
OHli, is porbaps nmnpiabnl In (be. world, d'lni (astefor 
gaudy and faid.asde, eoloriiig linn been ibr ages a disliu- 
guiBliing feat,lire of Masl.ern eiubelliHbnu*n(.. '^b(^ ul(er- 
nato rod and white slripe is eonspienouH on (be sails of 
the ferry binds, wbieb are eous(an(ly jnissing baidc and 
forth between (lairo and (be isbuid of Uboda opposite, 
Iloro wo have a group of Arabs from (In' desert, with 
their eamels, dealers in oranges, vegetaldes, sugar-eane, 
&c. For ])ietnros([nenesK id' eoslnine, there is not.bing 
like the East; llu' (low of (be (irn]»ery so simjile and 
natural, tho ooloring so deep and brilliant. 

Tomus or Tin? Mkmloor Kinoh at (^aiuo.--- riieso 
tombs are tine Hpeeiinens of SnrneiMde arehiteetnri', and 
were oreeted in ibe (birleentb and fouideenib eentaries. 


fiidoH nf»\v proRont tho appoarar^oo of irregular stops, 
varying from four foot eight inches to one foot eight 
but it appears to have boon covered originally 
with a caHing of ])()liHho<l granit(i; a portion of the cover¬ 
ing still reinaliiH (»n tlio He.cond Pyramid. Herodotus 
tollH UH that 100,(){)() men were employed twenty years 
in building this Pyramid, which appears to have bocu 
chiefly intended as a mausoleum of its founder. Tlio 
granite oovorhifr on the second Pvramid male s its ascent 







ill tho mutilated state to which it has been reduced, has 
always excited the admiration of those who possessed 
sufficient knowledge of art to appreciate its merits at a 
first glance. Tho contemplative turn of the eye, tho 
mild expression of tho mouth, and tho beautiful dispos¬ 
ition of the drapery at tho angle of tho forehead suffi¬ 
ciently attest tho admirable' skill of tho artist by whom 
it was executed, 

Heliopolis. —Heliopolis, the sacred city, the On, whore 
Joseph’s wife, Asenath, lived. A few scattered blocks, a 
solitary obelisk covered with hieroglyphics, these, with 
some mounds of sand and rubbish, arc all that is loft to 
mark the site of the once priestly city. 

The Simoom. —In crossing tho desert travelers are 
frequently exposed to tho Simoom or sand storm. Its 
approach is indicated by a redness in tho air, tho sky is 
suddenly overcast, clouds of hot sand obscure every¬ 
thing, and often render further progress for tho time 
impossible. Tho whole caravan, camels and men, then 
lie proeti’ate on the ground till it passes over. 

Colossal Statues op Thebes. —Tho Colossi of tho 
plain. These immense sitting figures, fifty-throe feet 
above the plain, which has buried thoir pedestals, were 


suioptou in tnou* toiupioH. .liio onii’unco uy a aoorway 
botwoon two immonso inoloH of Btonowork, termed pyla). 
The victoricH of ItamoHOB are Hculpiured on the face of 
the pylon; bnt Iuh colofisi, Rolid figiiros of granite, which 
Hit on either Hide of the ontranco, have boon much de¬ 
faced. TJio lonely ol)eliHk, noon a little in advance to 
tho loft, iH more })erfect than its mate, which now stands 
in tho Place do la Concorde, at Paris. 

Colossal Statuk Rkmehks. —Tho mutilated statue in 
thiH view was tho largest monolithic figure transported 
by the Egyptiaim from tho place whore it was quarried. 
ItH weight when entire wuh nearly nine Imndrcd tons, 
and this Htatuc now lies in enormous fragments around 
its pedestal. Th(^ statue in its sitting position must have 
been lunirly sixty foot in height, and is tho largest in 
the world; one of its toes is a yard in length. Tho Turks 
and Arabs have cut several mill-stones out of its licad 
without any apparent diminution of its si/.o. 

AiU'iioAoir TO TiiK Tkmi’LK at Karnak. —Prom tho 
entrance of tho tem^do at Inixor to tho pylon at Karnak, 
a distance of a mile and a half, an avomio of colossal 
sphinxes once existed. The spliiiixos have disappeared 
and an Arab road leads over the site. On reaching tho 
vieinily of Karnak tho camel path drops into a broad 
exoavated avenue, lined with fragments of sphinxes. 
As von advimco tl e hti linxes ar hotter or Borvod and 



Hall or Columns at Karnak. —Three thousand 
years ago and this forest of columns was standing. Here 
Cambyses stayed his chariot-wheels to gaze in wonder at 
the triumphs of architecture. Hero Sesostris was wel¬ 
comed hack with the loud acclaim of millions from his 
con (guests. The Osesars were awed into humility when 
they trod these aisles, and even the Ai’ab hosts, as they 
swe]3t by on the,tide to victory, paused to admire; and 
the armies of France, as they rushed in pursuit of the 
flying Memlooks, were so struck with amazement at 
the ruins that they fell upon their knees in homage and 
rent the air with their shouts of applause. 

The main aisle is composed of an avenue of twelve 
pillars, six on each side, each thirty-six foot in circum¬ 
ference and nearly eighty in height. Ponderous masses 
of sculptured stone. The spreadmg bell of the lotus 
blossoms crown them with an atmosphere of lightness 
and grace. On each side of the main aisle are seven other 
rows of columns, one hundred and twenty-two in all, of 
immense size, and so close as sometimes not to allow a 
column that has lost its erect position to fall to the 
ground. They date from the time of Eameses III, the 
Sesostris of Greek writers. These columns are a good 
illustration of the way in which the Egyptians covered 
all parts of their buildings with inscriptions. 

/■\ ___ . — TT . _ 
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part of tlio Hall of OoIuiumh. 

The ArPROAOii to PiiJiiA'i.— Philaa, tho ‘'Jewel of the 
Nile,” iB sitwvtod a Khort (UBtaoco from those rapids of 
tho Nile, known aw the livHt cataracts. Those cataracts 
are formed by tlio bod of tho river being crossed by a 
formation of granite, through which it has cut its way, 
producing a fieri os of rapidfi. Oppofiite to these cataracts 
stood tho ancient city of Kyenc. It was from tho quarries 
at Syone that tho Egyptians oht.ained their monoliths, 
whether oholifikH or Htatuos. TIigbo wore sculptured on 
tho fipot, and then tranfiportod by the labor of men to 
tho placofi where they wore to bo erected. The island 
of Imbibe contaiuH about iifiy aci’os, and is covered with 
ruins of temploH and palacoH, all of which belong to tho 
Ptolemaic period. Tho bafiin of black jagged mountains 
folding it in on all Hides, yet half discloHing tho avenues 
to ISTubia and Mgyptj tho cluHtcrH of palmfi, with boro 
and there a pillar or wall of a temple, the ring of tho 
bright rivor, no longer turbid, as in lower Egypt,- of 
these it is tho centre, as it was once tho focus of their 
beauty. 

View on the Islani) op PinoA'-i. —Tho temple which 
belongs to the ora of the Ptolomys, and is little more 
than two thoiisaml years old, was built by various mon- 
archs, and is very irregular in its plan. Tho columns of 



is dcrivod JVoiii a tmdilioii ilint, Osiris was l)uri()(l uL 
Plnlro, and I’rom iliis it was that tln^ Mp: 3 'i)(ianH wero in 
tho habit of swearing by him who lies at Philin. 

Sour/PTURKD riATKWAY.—d’his is a good illiiHlration of 
tho wa})' in whi(di almost all })nrlH of thri bnildings wc'ro 
covorod with inHcriptions. d’lm largo figun's on I,his 
doorway worn originally ])ainttnl in bright colors, and 
on some of these, patchos of the, original paini still re¬ 
main. 

Temple Edfou.—‘ rids is {lorhaps tlu' ln‘Ht H])ec.imeri 
extant of tho pyh)n of tlu^ Mgypliun timiplcs; it, is ii])- 
wards of one hundred I'eet in height, Imt a eonsidei'ahle 
part of tho base is covered up with sinid, which has also 
almost tilled up tho area of tlm temple. In this j)art 
the vullc}'' of the Nile is wider than in man^' places; it 
varies from about ttm niihm in width to only enough t.o 
allow of the passage of tlui river. Man^' of I In's temples 
are built close to tho waters ol‘ Llu' saered river. 

Tempm of Kalabhue, Nubia,-'-T he sjjaee inehmod 
within the ruins of this temple is eovertsi with seulp. 
turod tlgures, umoitg which the nin.st remarkable is (he 
reproHonlation of a human Huerifiet', where tht^ victim, 
whoso whole cloilung cotisiHlH of a scant}' waist-cloth, 
is on his knees with Ids luuuls (ietl l»iddnd Ids buck, 


no urnuuiisncH ii Braaii. axo, roaay to Btriko off his bead. 
Tliie horrid scoiio takes place in the presence of Osiris 
Hierax, who is seated on his throne enjoying the spec¬ 
tacle. 

Tiiii SiiADOOV. —•This view presents a scene on the 
Nile. A group of sLately palm trees, tall and slender, 
with feathery plumes on their proud heads, and large 
chiHters of golden fruit. The shadoof is a simple con¬ 
trivance ior raising water; a method very common both 
in ancient and modern Egypt. It consists of a lever 
moving on a pivot, which is loaded at one end with a 
lump of clay, or some other weight, and has at the other 
a bowl or basket, as soon in the picture. 'WoIIb have 
usually troughs of wood or stone, into which the water 
is emptied for the use of persons or animals coming to 
tho well. 

VCKWN or I3VTKBEST IX OIFFKBEX'r FAnTS OF TICK 
WOHKB. 

These are described in gazetteers, and to some extent 
in scdiool geograj)hieH, Romo locturors appear as very 
accom})lishedtravelhu’s by using well-written guide-hooks. 

For an acquaintamie with historical pictures, wo ma}^ 
constdt tho Instorios of the times. 

With regard to “views conveying moral lessons,” the 
name of each slido afl'ords a text u])on which tho lecturer 
mav base what remarks ho mav have to offer. 



'At Iho riHk, howovcv, ol ino roHL ot our mutter 

Hooni proHy by contniHt, W('will (‘opyjuHt the eloHiug 
part of tbo dcHt‘,rii)tiou of u long nlido of auiinulH, to 
indicuto bow luuob m nuido to dep('nd on wordw and 
niUHic, and how little on the uuumI.h of (bo wlide, 

ISotind (if Horn. Mmic. Litnl hine. if ihr. “ liANoicuH.”'] 

Yos, boro wo aro in full cry ! The real thing, too ! I 

“ Old Modior Hlippfsr Hlopiicr jtiniiiffl out of hod, 

And out of tbo whitlow hIio [ndvod bor lii'iid ; 

IIiiHlmntl I 0 busbiuid 1 fbt' grny /^oiwt' is doad. 

And tbo fox in j^ontt out of tlio (own, t)! ” 

Yos, tboro bo goes, and tbo old lady afttu* him, and who 
has called up John, tbo Hcrvant, nml lu^ioiiiH in iho chuKo, 
and old Mr. 81ip])or Slojipor cotuoh next.; 1ml. lufs rat.hor 
bobind, as bo’fl boon to call “ Bunihhh” l.hti jiuriHli o.ou- 
stablo, who IniB como out with Iuh Htalf (o catcdi iho thief. 
Tally ho! 

And now, my childron, rooolloc.t I hdd you that tbo 
lion was tbo king of tho boasts, and so, as a ooncluHiou 
to this ontertainmont, I shall show you bow lu' kept his 
court. t^Music.) 

There he is, sitting in full slato; and lunv, if oiir kind 
fHond at tho jiiano will play a “ March,” you shall hoo a 
trrand nvoeoHskn . and il tl o i niinu nn h‘ h ► • 1 '.r 



Tlio cow, HO gently HubmiUing to the maiden’s raanip- 
idatiouH, evidently feels ([iiite at lioiue. Api)caranco8 
indicate that she is (ta])al)lo of giving a pailful of milk. 
She has laken Llie position eouvonieut for the milkmaid, 
who, for the tinui, has suspended operations ibr a social 
eh lit with the young fanner who is resting upon the barn¬ 
yard gate. Wo may not hoar what they say, but little 
Bister, doubtless, is vorilying the old adage, that “little 
pitchers have large ears.” 

The two reclining animals may liavo borne the yoke 
seen at the left, during working hours, and are now 




that admiring young fanuor and tho loving inaidon. 
May tho course of their true love over run smooth. 

ISTATITAIIT. 

Statuary and many other pic.tures may also he an¬ 
nounced, and then described hy \Yhat the picture itself 
shows, as in tho example following: 

Tub OouNoin of War, by John Rodgers.—President 
Lincoln is seated and holding ludbro him a map oJ‘ I he 
campaign. Secretary Stanton stands behind his chair, 
wiping his glasHOH and listeming to ({(merul (Irani, who 
is explaning his plan, which he is pointing out on the 
map. 

Tub Seasons, by ThorwaldHcn.—J‘\)nr circular bas- 
roliofs, viis.: 

Spring.~^~A female hguro, attended by two genii bear¬ 
ing baskets of llowoi’s. 

Sumiii(U'.~A harvest scene, with a group of reapeu's. 

Autumn ,—A liuut<n* returns to his hoiim hearing game; 
a woman and child (soated heiiuath a grape vine) rec.oive 
him. 

WinUr .—An old man wanning his IuuuIh over a brazier, 
while an old woman lights her bunp. 

“ Ih'luild, feud Hum! 

Bee hero Uiy jdotun-il life ; juinH wime few yeurft, 


MCOVABI.K WM1>ES. 


TboHo of coni'RO toll thou* own fitoiy. ISTow and then, 
an a])propviato rc^eitation can bo found for thorn. 

The Hwan floatintj upon tho moving waters, for in- 
statico, may bo asHumod as illustrating tho legend that 
her first and oidy song is sung as slio floats down the 
rivor on hor dying day. 

“ ’Tin tlin swan, my loves, 

Hlio is iloaliiig down from lirr mitivo groves, 

No loved OIKS now—no nenUing nigh— 
kSlus iH lloaiing down hy lu'rw'.lf to dies. 

Death dai'keiiH her eyes and nnplumesH hesr wings, 

Vet tins Hweestesst song is tins last shes sings, 

Lives HO, my loves, that wlusn Desath Khali esomn, 
Mwan-likes and swisist, it may waft theses homo.” 

ppesetatesrs, in tho limittsd times given them, can hardly 
bo cs.xpeestesd to lakes in all (ho details of a eomjdox view, 
without more esr loss of this jiartioulari/ing, which can bo 
rosortesd to as oescasion roepuros, thuroforo, in connection 
with a wielo range of subjects. 

SKIIKNTIFKI Jbo. 

Tins illustrations csnnmeratod in tho Scientific Dopart- 
inont,, of tins appended (sataloguo, are suited to tho text- 


immemorial boon aec.omi)aiuiul by a printed lecture, 
which, though Home what antiquated, ntill auHwerB a 
pretty good piirpoHO. 

Could a Huitablo leetuvo of Hiiuilav nhape accompany 
each of the forty HctH of Hcioiitific. iHuHtrutiouH, it would 
prove advautagoouH to many, and it would do no harm 
to anyj m wo are looking for Homothing of the Bort in 
the i\oar future. But thoHO HotH of Hcientilie nlidcH them- 
Holvos leave Bcarcely anything to bo dcHired in the way 
of fitness and oxcollonc(»; and wo have, moreover, in 
the Sciopticon an iuHtrumont unrivaled for convonieneo 
combined with offieionc.y. 

Ah before intimated, little Iuik Inuiii attomptod in this 
chapter but to indicate Botno of the ways of finding 
doHcriptions. 

When the uho of tho magic lanU'rn whh very limited, 
its slides could ho doBorihcul iti huihII compaHH; hut now, 
a work that should deserihe all tlio nlidoH in use, would 
hardly be loss voliimiuouH than tho Eucvolopodia Bri- 
tannioa. 



or TMK SCI01»TI€0]V. 

[Ji’riim Ihe Journal of the. l'’ranklin JnnliluU.'\ 

‘‘Our attoniiou wuh drawn Homo timo flinco to this 
vory docidod improvomout in laulornH illuminalod by 
ordinary (lamoH, by which l;lioir officioncy is ho groatly 
incrouHod that many rcHultH c.an bo roachod which wore 
itorotojbro only attainable by aid of tho limo or magno- 
siiuu lights. 

“Tlio JuoHt iin])()rtant foaluro in this apparatus is tho 
lamp, or, as it might, in this oaHO, bo culled, from its 
ap])oaranoo, tho furnace. Thia aourco of action to tho 
onliro machino is placed in a cylindrical chamber, pro¬ 
vided with a chimney, and has two flat wicka, one and a 
half iiudioH long, parallel to each other and to the axis 
of tho chamber, and in fact the opticuil axis of tho 
instrunumt. Tlie duineH, or rather sheots of dame, 
that rise from these wdelcH are drawn together by Iho 
arrangmnont of the di’nft, and ho I’orm a ])ointod ridgo 
or edge of intense light in tlu» axis of the condeiiBorH. 
We have, on variouH oeeaHionH, alluded to tho fact long 
ago pointed out by Unmfort, that flame was practically 
tranHparent. Hero this property iw utili;<od, and by rca- 
Hon of it we can got through tho c.ondotiHer all the accu¬ 
mulated brightnesH of the long lino of light, one and a 
half ine.hoH deoj). 


. •/ 

“There uro many deUiilH oi'eonHtnuh.iou wliicdi arc of 
very iu^eniouH ami eiHc-ionl, (‘hara('.(.(‘r, anion/j; which wo 
would Kpocially notice the Hlido for iiiciurcH, hy whli-h, 
one picture bcin^ in uhi^ anolluu* may ho rmuoved ami 
oxcluingc<l, ami then, hy a Nini^le movement, l)roiijrht 
into the field, while the other in in like manner ready 
for Huh.stitutiom” 

TMK JWAWIO nAXTKWiV TltOW 1050 TO IH70. 

(/'Vimi. (/(>■ .‘'('ictiC.flit I 

“The invention of the Rlaj'ic lianlern datt'H hack to 
1050, and in attrihnted to Pr<dcHHor Kireher, a (Jerman 
philoHophcr of rare talcnlH ami t'xlenHive rc'putalion. 
The iuHtrument in Hiniplo and lantiliar. It in a Ihrm of 
the microHCopc. The nhadown caHt hy the ohjeet are, 
by rncaiiH of Iouhoh, focuned upon homclhin^^ eapahlc of 
rofloction, Huch an a wall or Hcreen. JSlo onHiuitiul ehauf^cH 
in Iho principlcH of (JouHtriicliim have Ikumj made Hinco 
the time of Kireher; but the modern improvemcnlH in 
IcuHCH, lif^htH, and pictitrc'H have raiMcd the eharaidi'r of 
tho iuHtrumenb from that of a mere toy to an uppuraluH 
of tlio hi^dioHt utilily. Hy itn employment the moat 
wonderful foriuH of ereathm, invimhle, perhaps, to tho 
eye, are not only revealed, Imt reprodmaul in gi^jjantio 
proportioiiH, with all the inarvelouH truth ufnature ilHelf. 


“ Tho oloctric liylit afforda probably tho strougost and 
boat illiimiiiaLion for tho Magic Lautorn; then comes 
tho magnOHiiim light; but tboir nso is a littlo troublo- 
somo and rathor exponaivo; next to those in illuminating 
power is tho oxy-hydrogon or Drummond light. The 
preparation of tho gasos atul the uso of tho calcium 
points involve conaiderable skill. / 

“Mood has long boon folt for some form of tho Magic 
Lantern having a strong light, but more easily produced 
than any of tho.so just montionod; and this has at last 
boon accompliHluid, after sovoral years’ study and expori- 
inont, by Drofossor L. J. Marey. 

“Tho Sciopticon is tho name o-f his now instrument, 
and from actual trial wo find that it posscscs many 
Buporior q^iuiliiioii. Its lonsos aro oxcollont, and in illu- 
minai.ing jiowor its light ranks next to tho oxy-hydro¬ 
gen. Tho 8ciopti(!on light is produced from ordinary 
coal oil, hy an ingenious arrangomoiit of double flamos, 
intonsifying tho heat and rosulting in a pencil of strong 
white light. I’rofesHor Marcy’s instrument is tho per¬ 
fection of convenionoo, simplicity, and safety. SVny one 
may succossfully work it, and produce tho most brilliant 
pictures upon tho screen. It is peculiarly adapted for 
school piirpoBOH and homo ontorLainrnont. Those who 
wish to do a good thing for young people should provide 
0110 of those iustrurnonts. Photographic transparoncios 


TKAVKIil.INO IIY 

IIY lOinVAlUt I-. Wll.HDN. 

Kililw of tka minddiihui unit Vhiloijriiphic. IKiiWrJ. 

Miirey’H (SciopCicon Ih wliiU. wi' wuut, lo /j^ivcs m a viow 
ol'iho world at. larjjfo, wliilii hiuiLihI in (Uir own drawing- 
room, enjoying all the c‘t)mfortH of homo, and the ])loaH- 
iiroH orBoeial intonionrHO. 

Giro us the Hoioptieon, with the in'cesHury sUdos, 
boforo a scroou or a white wall, and we will carry you 
as fast or as slow as you wish, wherever the loot oT man 
has trod, in excellent and eomfortahle styh'. 

FirHfc wo look upon the scu’etm and, in imagination, wo 
go driving along over the Union Pacilie Itailroad. Wo 
visit the largo cities on our way, and gtd. an good ideas 
of their grain olevators and (heir cluuadicH as if we slood 
by thoir side. Wo see tlu^ Mormon luhcnnacli', and cap¬ 
ture Brigham in ])erHon for our Hcrtum. On wc. go, over 
the prairies, amid the hulValoes, dodging under tlu^ gri'at 
snow-sheds, oUmhing up the inelines of llu> jaggi'd Hi- 
Qi’ras, and lo! (not “the poor Indian”) we Hland wal(di- 
ing the gambols of the himUh in Han Framdsco Hay, 
straining our eyes to naich the simuuit of I'll Oapitan in 
the Yosomite Valley, listening to tin' rnsltings of the 
Bridal Toil, or clumhering up thc' niilcH of “({eneral 
Grant” in the Marinosa Grove. 



bouldoi- in tbo fliuno, all in ono half hour. 

Thou, afLor wo have soon Niagara from a hundred 
BtandpoiiilH, views made in winter and summer, and 
travi'.llod up the MuHsissippi, through Watkiu’s Glen, in¬ 
haled the froshncHH of Whito Sulphur Springs, wandci-od 
among the wildornossos of North Carolina, and soon Flor¬ 
ida and Cuba, not to forgot the Mammoth Cave, wo may- 
go over to Europe. There wo ascend the Alps with Prof. 
Tymdall, go down into the cavorns, and clambor among 
tho ie.ioloH, or travorso tho awful glaciers with their 
yawning, ovor-hungry erovicos. 

Or wo may hoc in tho same way tho ruins of India, 
tho mystorioH of X^ompoii, the tombs and pyramids of 
Egypt, or Homo’s seven hills covered with glories, to 
say nothing of humiliated Paris or exultant Germany. 

Everything that photography can produce may be 
served up in excollont stylo, and with little trouble 
through the instrumentality of Marcy’s Improved Magic 
Jjuntern. Inist evening I had tho ploasuro of ontertain- 
ing ami delighting a whole company of men, women, 
and ehildron for an hour or two in this way, at tho ox- 
tromo cost of llvo conts for coal oill 

Tlio groat offitnomy of tho S(;iopticon, as compared 
with any other lainp-illnmiuatod lantern, togothoi* with 
its simplicity, symmetry, and compactness, its safety, 
convenience, and litncss for slidos of every variety and 


SOIOPTICON FOK NXrXDAY-filCIlfOOM. 

IIV K. 1). JDNKH, UHU.i 

I’retident Miimwi Htate Iditnday-Kchool /Idimoinfvon. 

“W])iIo tlio grout aim of all Suuday-Hohool ofTort in to 
teach the word of God, 8ook tho oonvorHioii of HcdmlarH, 
and train rucIi in tho ways of lioly living, yot thoro aro 
appliances and helpH tliat may ho UHod to attract and in¬ 
terest young minds whore they do not in any way con¬ 
flict with tho grand ohjoet of tho scdmol. 

“It is a religious institution, and its intorests flhould 
bo well guarded from all that would in any way lower 
thodignity of its misRion. tionio time simai I iutrodueed 
tho Sciopticon, a recent improvement in the lino of tho 
Mugio Jjantorns, of whie.h Ih’of. ,Ij. J, Marcy, of Phila¬ 
delphia, is the patentee. 

'‘I found tho instrument wonderfully Hiinple in con¬ 
struction and management. Its lani)) hums simplo coal 
oil and gives a most intenso light, and in thti ])roduetion 
of pictures on tho wall or on tho sereen eejnals any of tho 
most expensive Mugio Jjanienis, with calcium liglits, 
that cost so much labor and expense." 

AT MO.WE. 

(fJimmunioaiion Jrum. the I'rmdml uj InsUluU,) 

Me. L. JT, Maroy. 

Dear kSir: Dtirinir tlm winter of 1K72~T3 I vas in- 


readily poriormod wan tno bcioptieon. My good fnond, 
Prof. Henry Morton, of tlio Btovciw Institute of Tecli- 
nology, in Hoboken, has already described many of those 
exporimonis in your manual. I have told you how I 
have repeated many of thorn with very little expense 
in the way of apparatus, and 1 would now suggest to the 
would-bo purchasers of your lanterns, that should they 
desire to use it as an adjunct to tlio lecture table, they 
need not bo alarmed at the exiiemlituro needed to pro¬ 
cure all tho fixtures ro(piire<l to perfect it. One of the 
chief pleasures in its use is in the improvising of what 
is needed. Tho.se who have long pursos may prefer to 
purchase all needed pieces of apparatus, ready-made to 
their hand, but a few hints may servo to show how they 
can, willi very little skill, prepare what will answer their 
purpose. As an illustration, lot mo recall the very pretty 
experiment usually called tho broken arrow, which is 
shown to illustrate refraction. As an object in tho lan¬ 
tern, a brass jilato having an arrow-shaped opening in 
it (procurable at tlio instrument makers) is put in place, 
this throws iqion tho seroon a white arrow on a dark 
ground; now, if in front of tlio brass })lato a strip of 
thick glass, narrower than tho length of tho arrow, bo 
lu'ld parallel with its surface, no distortion of tho arrow 
imago will bo seen; but if the glass bo inclined so that 
the rays of light pass through it obliquely, apiece of 
thn irrow wi 1 seem t e e it o i and be n ived to one 



puNto Oil dump wulli^ lioforo puiioringj and soino panto 
iiiado of gum tragaount li; wiLli a Hliarp knife, laying 
the foil on a plato of gluns, tlio arrow-nliapod opening 
can })0 3 ‘eadily cut, and its odge.H will bo an Huiootli an 
tlio moflt Hkilful moelianic can niako a bruHH jdalo. Tliin 
foil, no prepared, Hhould bo mounted Ln'tween two nlijjB 
of gluHH, and tho odgoH bound with pajier, (»um traga- 
canth will cauBopa[)ei* to adbero to glasH vmy firmly and 
is a nice, chum jin.sie to mse. Tho nlido tbuH prepared 
will bo found to bo (piito an good an the moHt contly ono 
procurable in tho HtoreH. in my own exporimontH, when 
I roquiro Hlitn or openiugH of any retpiircd Hlnqie, in 
opacpio platoH, I have invariably mudo them in thin 
manner, with a feeling of nati.sfae.tion at their eheapncMH. 

A very oonvoniont device to hIiow wave motion cun 
bo made with thiB tin foil. Ono Hlide is made with plalt'H 
ofgluHH, hx'l inchoH, having tin foil incloeed, in whiidi hHIh 
aro cut.croHHways, Hay imdi wide, 2 iuclies lotig, and 
tho nlils placed i of an inch apart. I havo HomelimcH 
puHtod nlipH of tin Jbil of an inch acroHS the jilaie, at 
equal dintaiuioH, Huy Incdi, in preference to cutting 

thorn in a Holid jiioco of foil. Thin slide will show ver¬ 
tical bars of light on tlio screon. if now anotlu'r slide bo 
made of two glasHos, 3x0 inoheH, with foil bi'tweim them, 
in which foil a wave-like opening bo cut, say J of an inch 
wide, thisHlido of it.self would show in tho lantern a wave 


Iiuliii-ink admirably, and diagrams can ko traced, or 
pictures copied in a rougli way, by laying tlie glass plate 
BO prci)arod over tho picture to be copied and tracing 
its outline with a pen filled with good India-iuk. 

I would strongly advise any one using your lantern to 
procure some of tho comic slides, such as you illustrate 
in Class XV of your cataloguo of slides, and they can see 
how to make similar oiuis to bo used in illustrations 
of flciontific subjects. Thus with tho wreck of oho of 
thcao three glass slides, picked up at some opticians and 
purchased for a few cents, I improvised a slide which 
answered bettor to ill astral c tho process of carbon print- 
ing in photography than tho process itself would have 
done in a lecture-room. Ono figure changed with 
another by means of sliding glass plates is very useful 
in many kinds of expmnments or illustrations of facts 
and procoHHcs. 

Tho tank figured in your manual, in Chapter VII, on 
Chemical JUxporimerits, contributed by Prof. Morton, 
can bo made to do servieo in a long lino of experiments 
with electricily, by a very simple device. Thus, to illus¬ 
trate tho dertoTniiosition of water, cut a slip of segar-box 
wood, of a siKO that will lay on tho bottom of tho tank 
loosely, attach to this bit of wood copper wires, which 
will extend up to tho end of tho tarde and will not quite 
moot at the centre of the bit of wood; to upturned ends 


prevent the wood from absorbing any luoiaturo, Tliis 
little frame placed in tlio tank, iminorHcd in acidulated 
water (water with a few drops of sulphuric acid), and 
the terminal wires attacluui to say two cells ol’ Clrovos' 
battery, will show the docornposi lion of water admirably. 
A similar piece of api)aratus with the terminal wires at 
the centre of the board, united by a vertical coil of very 
fine platina wire, will bo found uHcful in illustrations of 
circulation by heat. Such a frame inunorsed in clear 
water will bo seen on the screen as a black coil, seem¬ 
ingly hanging down from a black bar on the top of the 
screen; if now, by means of a pipette, some colored 
fluid, say a solution of permanganate of potash in water, 
be carried to the bottom of* the tank, it will on the screen 
seem to spread itself out us a rod stripe under the bluek 
one and enveloping the little coil; a current of elec¬ 
tricity passed through the wire will heatlhelittle])latina 
coil and thus heat the water in contact with i(., so that 
currents will bo ostablished in the fluid, carrying with 
them the colorotl fluid in a very beautiful curling cloud 
of oolor. 

I mention to you tboso few examples, of bow readily 
tlie needful appliances for illustratiouH can be improvised; 
BOW 1 have frequently lieard persons say that they 
“feared the expense entailed in the use of a lantern*” 
that “the lantern is so uhoIchs witbont a groat many 


A PROCESS PO» l>»AWINO AKI> PAIlffTIIfO MACtlO 
EASrXEllN SEIBES. 

Tho following procoHB is given to assist persons who 
own a Sciopticon, to prcpai'O for themselves a portion, at 
least, of tho nocossary transparencies, especially educa¬ 
tional illustrations. It has boon our aim to simplify the 
whole matter as much as possible consistently with giv¬ 
ing such directions as are safe and practicable. It is true 
that there aro some other colors and materials which 
can bo used, but tho list given below contains all that 
aro necessary for tho jiroduction of hand-made pictures, 
or for coloring photographs on glass in this stylo. 


LIST OB’ APPARATUS AND MATERIALS. 


KhhoI, 

(ilawH hIiU), 
Paletlo-kniri*, 
iMablo poucils, 

J)uh(,(U‘, 

Point, lor oriiHinjy;, 

J ravel bhu'Ic-h'tul janicil, 
Fine pen, 

V|vrniHh,_NoH. t and 2, 
Li(|. India ink, 

Canada halMuni, 


Hiocatif, 

Tii]>o of bhuvblttck in oil, 
Tuba (iC crimHoii lako in oil, 
Tvibo of Italian \>ink in oil, 
Til 1)0 o(‘ PniKaian bhio in oil, 
Tubo of burnt Hitiniui in oil, 
01 . Turpontiuo, 

OlUHft, 

Mata, 

Biiulint^-papor, 

Box for llio a bo VO articlcfi. 


For amateur work wo vory docitlodly recommend that 
tho pictures should bo made on the 1-4 size of glass 
known to photographic Htockdealors as “ J3. P. C." 

After tho painting is fiiiishedand dry, it is only noc- 


gors IllUnU IlUb uiivj niii v/a. iiiavj iiiUOr lu IS 

cloanod. 

Tho next stop in to proparo tho Hurlimc of t,ho glafis 
for tho drawing. If tho ghiHH (an in iiHual with tluH kind) 
is sliglitly curved, tho lumr.iinr. side Hhould invariably bo 
tho surface to rocuivo tlio preparation, ddiis preparation 
is as follows: “Tho plate to bo dusted and gently warm¬ 
ed; then flow the surface with No. 1 vartiish, and drain 
into tho bottle from the corner of tlu» glass. AVhou this 
is dry, flow with No. L5 in the saiuo manner, and after¬ 
wards dry with gentle heat. Of i-.our.so unlil the var¬ 
nish is dry tho corner IVom which llu» varnish was 
drained should bo koj)t down. ►Should dust lind its way 
into the varnish, it can ho filttu’ctl." Having pri^pai’od 
tho suri'aco, it should not be soib'd by bamUing (always 
take tho glass hy tlm edge betwc.eii the fingers). A 
sketch cai\ now be nnub' on tho surfacm with a good 
hard WacA-lcad pencil, eilbcr as an original drawiiig, 
with tho glass on tho misel, or by placing (lu^ glass on 
an engraving or other picture, and tracing tin' outline. 

When this sktdcli or outline is finished, strong and 
black lines and marks mui bi^ made with tlu' " licpiid 
Imlia-ink ” in a fine jien, gently used so as not to make 
tho lines too eoarso and heavy. With the pmi, too, linos 
can bo ruled or letters or ligures added. After the 
drawing is rmishod and dry, any little corrections or 
Hcr ches cun bo mail i wit i I e noii te 1 muisi'r. 


Vi-O. Ol. VV/AAJ.V/1^ AiWlAJ. UiUWVC? biiV? tSOfOUl. 

Although the pigments in our list are so few in num¬ 
ber, yet with those, by proper admixture, all the colors 
can bo made. 

To mix those colors for painting wo will suppose we 
take from one of the tubes a quantity of color of the siise 
of a small poa, to which wo add about half as much Canada 
balsam, and one or two drops of siccatif. The use of the 
balsam is to make the colors transparent; the siccatif 
is simply a drier, and of this last we should always use 
as little as is consistent with the colors drying in a rea¬ 
sonable time. 

If a picture involving a variety of colors is to be 
painted, it is best before commencing the work to pre¬ 
pare not only the simple colors in the tubes, but also 
some of the most important mixtures, as follows: 

Greens .—Prussian blue and Italian pink. (To make 
a dull green, use some burnt sienna with the above.) 

Orange and .Flesh-tints _Italian pink and crimson 

lake. For some shades add burnt sienna. 

Browns .—Italian pink, Prussian blue, crimson lake, 
and burnt sienna. 

Any shade of brown or neutral tint can bo made by 
the use of those pigments in various proportions, which 
can only be learned by experiment. 

Having prepared the colors on the glass slab (mixing 
well with the palette-knife), and the drawing being all 


strokes. We don’t mma aDout trees, spires, &;c., we can 
take the skj tint off from them where we wish to do 
so afterwards (before the color is dry) with a sable 
brush, slightly moistened with ol. turpentine, but the 
brush must not contain enough to spread at all on the 
surface, otherwise the color will flow away from the line 
we wish to establish, and form a ridge on the sky. 

A better way to apply sky tints is to stipple or daub 
the surface with a little paint on the end of the finger. 
In this way all the finest skies are painted by the best 
artists who make pictures for the magic lantern, but the 
process is one that can only be learned by many trials 
and much practice. 

After the sky is painted and removed from places 
where it is not wanted, distant hills next receive our 
attention, successively working upon objects nearer and 
nearer, until the whole picture has received its first 
painting. Except for skies the colors will not need 
thinning with ol. turpentine'. 

The picture should now be put out of the way of dust 
and sunshine, and where it will dry. The next day such 
parts as need can be repainted, and, if necessary, any 
successive number of coats can be applied, alJdwing a 
day between each for the paint to dry. When com¬ 
pleted, it only remains to put on a mat and cover and 
fasten the edges with paper strips. Flour paste (too 
stiff to allow moisture to be drawn up between the plates) 



It may be proper hero to state that we now furnish a 
varnish to take the place of No. 1 and No. 2, which 
answers equally well with but once flowing. Like No. 
2 it must bo dried by heat to prevent what is called 
“chilling.” The operation can bo best porfoi'mod in a 
dry atmoaphoro which is free from dust. 

A Copying Camera. —A private letter from Prof. W. 
A. Bolea, of Sholbyviilo, Ind., Sttperintondont of Schools, 
contains further valuable information in this direction, 
and a doBcription of a new Instrument of hie own inven¬ 
tion. By permission the following extracts are given 
in the interest of homo production. ' 

“ With this mail I send you a specimen of my drawing 
on gelatine-coated glass, for use in the Sciopticon. After 
the coating of gelatine is perfectly dry, I sand-paper it 
with the finest article I can get, and after the picture 
is drawn, float it with your No. 1 varnish. . . . 

“ X made an upright camera-obscura, using the lens 
from the Sciopticon. The picture to be copied is placed 
beneath, in the sunlight if possible, and the image is 
thrown upward so that I can trace the outlines quite at 
my case. On the roughened gelatine a fine stool pen 
and the ordinary black ink I am now using mark beauti¬ 
fully, and the shading is done with a lead pencil. By 
tracing the imago of the picture, in the little darkened 



nj) and down, ,ldr Uu) di-sii-cd focal 
diHlanco, above this bum (J. The ad~ 
juHlablo h1u‘11' D HUpport.s Llio objiuitto 
bo copied. 'I’lu' ^Iush plate is laid 
upon the rest // over (lie oponingj 
and a Idnck cloth thrown over the top. 
The iuHtriiment is six ituit in height, 
and ei^diteini inehes H<pmrt‘, and cost 
iut\ about two ilays’ labor. 11 is hi/^hly 
Hatishud.ory.’' 


Jt will bti underslood that the ob- 
jt'ct of rou^bing the gidatine, as in¬ 
dicated in tin' jibovo hdlt'e, is that it 
may present an opatpm Hurfaee to 
nnuhu’ 1 he image visible, lik(\ tlu^ ibcnis- 
ingground-glasH in aphotographi'r’s camera; this rough¬ 
ing also gives it a "tooth” to hold the markings. 

(iroimd-glnss itsoir is Hometimes ustxl t‘or obluiniiig 
drawings by Bupcrposilion, which is nmdert'd transjjunmfc 
by a coat of varnish, and it might be used in this ease; it 
is, however, somewhat expimsive. A surlace is now 
produced on glass quite similar hy what is callml the 
ground-glass varnish. This Hurhusv after reeidvitig the 
drawing may also he rmuhwt'd transpurmit ity a coat of 
oonunon varnish, if dried in HiitUciefit heat to jn-event 
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This proccHS, obtained by purchase, is given for the 
benefit of toaehors, who will find it admirably suited for 
maps, diagrams, and any so-called blackboard exercises. 

OiiDiNAHY TiiANSii'ERS ui>ON GXiASs.—Coat, by prefer¬ 
ence, fpuirtor-plate B. P. C. glass on the hollow side 
with transfer varnish, and lot it partially diy. Take any 
cut of pi’opor Bi7.o, place it upon water right side up un¬ 
til it becomes wot to saturation, adjust it to the varnished 
surface face down, rub up the impor in rolls until it is 
mostly removed, and then lay it aside until the varnish 
becomes hard. Much of the remaining paper can now 
be removed without damaging the picture, by carefully 
wetting and rubbing. 

Grecian varnish will render the picture transpar¬ 
ent; but unfortunately innumerable pimples make their 
appearance, which show badly on the scroen, caused by 
the loosened fibres of the remaining paper film. Several 
coats of varnish will finally leave a smooth surface, but 
so thick a coating will before long crack and eventually 
pool 

This process is here referred to because it is so often, 
inquired about, rather than because it is thought to be 
of much value. 

DiAPirANiK.-— A picture on thin, smooth paper, treated 
as above, but without rubbing off any of the back 


iJEOALOOMANIA, OH .riJNAi\U';i. niaui'its .—i nqtrtiHHionHinaao 

on Btarehod paper and (ixod to ghiHH, aH above dciHCribcd, 
will adhere to the varnish wluni the pujieriB allorwardH 
wot and pulled off entire. Alter wmkinn; off the Htareli, 
by flowing watcu- and a hoII briiHh, tlui pietnro is dried 
and flowed with ordinary slide varnish. Thc^se HO-cialled 
pjnamol Slides are inferior to silvcu’ prints, and are sold, 
both plain and eolored, at a cheaper rate. 

Should the paper jirints, ijv good variety, eventually 
bo sold to tho publie, full direetions for transferring them 
would doubtless also be HUpplnMl. On this supposition 
only, would this truly inien^Hting process promise to 
bocoiuo available for amateurs. 

Tym IhiiNTiNO upon glass, (^xcei)t in a poor way with 
elastic type, is imjjrac.tioable. Hymns, nndtoes, <.tc-,, may, 
bowover, be printed to advanlage n])ou sheet gelatine, 
in tho small amateur ])nn(itig-presst's now so much in 
voguo. Plain collodion films, driml upon oile.d glass, 
upon a levelling stand, and peeled off, will take impres- 
Bions perfectly. Theso films may he mounted betwoou 
glass plates, in tho form of a crystal slide. 

With Quauter-PiiAtk CHiABh ]U'epared as descrihed to 
rocoivo, like paper, not only (Hilors hut pen and pencil 
drawings, wo may copy engravings fur tho lantern by 
superposition, or in a camera similar to tho one illus¬ 
trated by Fig. ill may show up, ns by mugie, all that 


CAPITOL AT WASHINGTON 



Tho cut (Fig. 32) shows tho exact size and shape of 
the transparoncy, mat, glass, and tho binding of the 
Woodbury (j)hoto-roUof) magic lantern slide, of the 
colored crystal slide, and of such as are made according 
to tho directions given in this chapter. 

Pen and pencil drawings would require only Nob. 7, 
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CRYSTAL MAGIC LANTERN SLIDE 


















OTIAPTKH XL 


NovKr/riKW. 

The Chimney Cai> of the Hc.iopl.icoii how L'.lcflcopcfl 
into its buHO, so as to f^ivo uddod loiiirih and |i;roattn* 
draft M'hon drawTi up. ItHliouid not bo oioii^atod, bow- 
ovor, wben tho iimtnuiuuit is (Irst cspiiciully i(' 

tho wiedvH aro not woll suLunilod wUIi oil—but wluui 
M^oll luulor ■way, thu uddod lc(n!i;(h, with a (^orroKpond- 
ing turning up of tlio wicks, gives greater brigliLuoss, 
and inoru ollbctually draws off the he.at. 

The Soroi'TiooN (liiRTAiN.—Turuing flu' niilled bead 
at oitbor side, gives (bo apjjt'aranet' upon (ho seian'ii of 
a curtain rising, or falling, thus haiidsoiuely opcuiing 
or closing au exhibition. It may also bo (cunporarily 
closed at any lime, to tillow the atlenliou to lu' dirceded 
to other exorcises. 

Tlio prtx'esB of cdianging (bo pict un'S may bo liiddeu 
from view by shutting nil* tlm light wilh tho hdl bandj 
thou pushing tho oul-going pielnm into the left hand 
by sliding anollu'r into its pineo with tin' right,; and 
thou flashing on the' light wilh tlu' right hanil; allot’ 
whieh may ho sootier doin' than said. In any ehangt' of 
nroHramnu' tlu'awJcwardnoSHid'Hhowimrtlu' full n oon.” 



tho curtain, but with a gradual shading. With the blue 
tint partially drawn, this property gives to plain pho¬ 
tographs of scenery, a blue sky, shading off without 
abruptness down to the horizon. Slightly drawing up 
tho blue, then tho rod, and then turning the button 
attached to tho, opaque curtain a little, fades away 
gradually tho upper portion of tho disk, as is desirable 
in such slides as tho Asconsion. Tho reverse movements 
bring into view gradually tho “ Soldier’s Dream,” “An¬ 
gel of Do'aco,” &c., nearly as well as with two slides in 
tlio dissolving lanterns, All the appearances formerly 
produced by colored glass slidofl arc bettor effected by 
tboHO tintoi'S, If at any time tho rods become too loose, 
tho sto'p screws may bo tightened. 

Tira Nkw Smuk Stot. —Tho catch drawn out from tho 
undoi'sido of tho stage, and turned back almost out of 
tho way, is intended to stop tho slide in its proper posi¬ 
tion, but not to interfere with its being moved smoothly 
along and out by tho incoming slide when slipped for¬ 
ward from tho catch by the loft hand. 

Tho catch pushed back into its shoath, loaves the 
stage entirely unobstructed for those who prefer to ad¬ 
just tho slides hy hand only, and for other than wooden 
slides. 

Tho use of stops is tho more necessary with a pah of 


into URO larger ana cioarer vu^wh. 

A magic laniorn ])icl,urc oT I,ho Hiandard bizo Ih 3 in- 
chos in diamotor, niouniod in a iVamo 7 iiudioR long by 
4 inchoH wido. The now pioturo in inclicH in Uio clear, 
in a frame 7 inchoH by 4| inehoH. 

Tbo now picture having a third uioro Hurfaco, the 
illuminated dink showH larger in proportion and to very 
much bettor advantage. JS[o one Rcoing an exhibition 
of tbo now elidoH, would willingly Htdect IVom the old. 

No inconvonionco ariROH from UHing bot h kimlH in tho 
same oxhibition. Tho larger frame, reucdiing a little 
higher than whore the npring inoolR tho condonHor, 
slides more smoothly into place. 

Groat pains has boon taken to got thti luist Hubjocts 
with which to inaugurate this now departure, and to have 
them worked up in tho moHt artintie Htyle. 

Maboy’s Eidotbopk.—Two ( links of perforated tin are 
mounted so that one extends beyond tho frame to tho 
right, and tho other to tho left; and so, not having a 
common contro, an eccentric revolulion is given to each, 
little by little, when moved by the fingers at either Bide 
of the lantern, jiroducing upon tho screen a great variety 
of strikingly beautiful ])atteruH, which may ho pleuHingly 
modified by a varying uho of tho tinters. Its simplicity, 
howovor, may bo against it, {’or efftrta are (piitc apt to bo 

Vfl.hm/I in Tit*AnAt*f.iAn in llin't* nnuf tin.! 


ent disk, covorod witb, figures in varied positions, is 
revolved witli loss rapidity in the opposite direction. 

Our improvoraont consists in 
having the distance of the crank 
•wheel adjustable, and in having 
only one band doubled back to 
run both wheels, so that the ten¬ 
sion of the band can bo regulated, 
while both e'ffoct wheels are sub¬ 
ject to a band of like tension. 

Four adjustable disks of figures, 
viz.: the Fishers, the Skaters, the 
Giant’s Ladder, and the Bottle Imp, are now included 
in this now apparatus; each, when used, being hold in 
place by a wire ring sprung into a surrounding groove. 

Tins Banoino Skeleton. —This effect is produced by 
having, say six transparencies of a skoloton, in as many 
different postures, sot in a lai’ge disk, 
as shown in Fig. 114. Giving this wheel 
i of a revolution at a time, brings the 
figures one by one into position to be 
projected upon the screen, while a re¬ 
volving opaque disk hides the passing 
off of one, and the coming on of another, 

olri T-i r.. i )•. oiYTYAftt* oo 1ft Oft TTrt ft ’fimiVft 






The Dance oe the WiTonEH.—Paper wildioH arc put 
into the (joll Br>) and tho pioturo 
of a cauldron is <lrawn upon itH outer 
face. Thin coll in filled with water, 
which, with tho floating witehoH,'iR 
made to circnlato about the pot by 
ineaiiH of ijipettoH with rubber bulbs, 
rotniiuling uh of tho Hceno in Mac- 
both :— 

Mg, 3S. 

“ ■Reuiulnbout llitt eauUlrcm go; 

In tiu) jioinoncd (uitmilrt thr<»w,— 

Double', double, toil luul trouble, 

Piro burn, and cauldron bubble.” 


The Deeiiive. —XT])on the fixed gluHH, a boohivo and 
shrubbery are artistically drawn ami colored. Two disltB 
of glass covered thickly with ligures of bees on the wing 
are revolved in opposite diroctionH, presenting upon tho 
screen a very lively appearance. 

The Aquaeium.—U pon tho flxo<l glass, an aquarium 
•with dark background is drawn, while fish aro made to 
appear as swimming back and forth, passing and repas¬ 
sing oaob other, by revolving in opposite <lirections, the 
disks upon which they aro painted. 

The Pountaxn. —The appearance of a fountain in full 
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Tho following foui' pairs of offect slides for the double 
lantern, with sliding movements (price $6 a pair), are 
quite popular at present, but they are difficult to operate 
satisfactorily. 

Tub Naiad Quben. —Yiow of a lake by moonlight. 
Tho moon glistens on tho water ; a castle is seen in the 
distance. Tho Naiad Queen appears sailing across the 
lake in a pearl shell boat and playing on a hai’p. (Music 
can bo iiscd very effectively with this view.) Two slides, 
with movement. 

Train oe Cars. —A railroad bridge in a dark forest is 
soon by moonlight. A train of cars dashes by, the head¬ 
light, and s])arkH hying from tho engine, making a very 
brilliant appearance. Two slides, with movement. 

OoTCAN Steamer. —A view of a harbor is represented, 
with a city in tho distance, from which an ocean steam- 
ship, bound for Europe, sails away. Two slides, with 
movement. 

Tub Serenade. —A beautiful view by moonlight of a 
lake, on tho borders of which is soon a castle brilliantly 
illuminated. Tho soronador appears sailing in a gondola 
and playing a guitar. A lady stops out upon the balcony 
of tho castle and listens to the soronade, (Music can bo 
in wi+.b '(bifl Affnnt ^ Two sliduR. witb 


appears in the sky. 

Tii® Soldikh’m J)rkam.— This is best told in Campboirs 
Poom, boginning: 

“ Our bugloH filing tnu’u, for tlio night cloutl liiul loworcd, 
And tlui fidiiLinol filtU'H not tluur wuU'li in tlui nky j 
And thounundfi luul Hunk on tlus ground ovorpoworod, 

Tho wi'iiry to filoop and tho wounded to die, 

Wlion repofiing that night on iny pallet of ttlraw, 

By tho wolf-Hcaring faggot that guarded the Hlain, 

At tho dead of tho night a Hweet vi.sion 1 saw, 

And thrico oro tho morning 1 dreamt it again.” 

Mbroy’s Diimam. —Moruy is roproHuiittul In a rodining 
position beneath a sproading truo. An angel from 
Ileavoii ai>j)oarH and plaeos a crown of glory on her 
head, 

Angel of Peaoe.—A beautiful landseapo showing a 
city at night, with the now moon in the sky redootod 
in tho water. Tho llguro of an angel bearing a child 
appears like a vision in the sky, and tlnni fades away. 

Tim PATiiy Geotto."—A view looking out IVotn a grotto 
into a lake, upon tho surface of which are intersporsod 
rocks and troos in.a ptcturcH(pio manner. A fairy with 
wand is soon in tho foregromul. The moon appears 
from behind tho clouds and its reflection is seen on tho 
rippling waters. 


®Uie 

ijirariioj>V€Tio]v. 

Tnn! Limo Light in an impi-ovod form having been 
introduced into tho Sciopticon, it becomes expedient to 
append to tho Sciopticon Manual a description of the 
apparatus and directions for its use. 

li’I.AMK’ II.TjtlMINATIOIf. 

Wo havo in tho Sciopticon oil lamp arrangement the 
hirgost amount of ordinary flame illumination that can, 
to advantage, bo brought to bear upon tho screen through 
tlio objective Ions, and as bright as air with its twenty 
poV cent, of oxygon will make it. 

Erightoning the two flames by an inner supply of 
oxygon gas, after tlic manner of tho Eudo light, heats 
tho wick tubes to an unsafe degree, and consumes too 
much oxygon as compared with tho ef&ciency of the 
illumination. 

Som .0 solid matter, of which quick-lime seems to be 
tlm best and cheapest for tho purpose, is more luminous 
in an intense heat, than simply tho particles of burn¬ 
ing carbon floating off in flame. 


VAltlKTIKlS) IN XilMi: XilOUT. 



vnovii UUCl 

tbrough a cointnon jot. 

In, abBonco of woll OHinhliHlied and dintinctivo tomn, 
wo soom obliged to full baedt upon the only (domontaiy 
dietinctioiiH, as ahiobol, houHo gun, and mixed Jot; or 
simply Nos. 1, 2, and 11. 

TIIK AlX^OllOIi XllJUNI^n. 

The limelight produced by a jet of oxygen gas through 
an alcohol flame, uh now uwed with improved offoct in 
the Soiopticon, iH suited, next to the iS(‘iopti(!ou oil lump, 
to the widest range of cirouiuHtancos, 




goii bag, or cylinder, -wbich is not here shown. 

The alcohol passes through a side aperture, h, up the 
nois/de n (Fig. 37), to its level in the cylindrical wick- 
tubo a, filling it about two-thirds full, and saturating 


the wick w, wbich loosely fills the space 
between, the eoncentric tubes. 

.If on lighting the wick (which is 
done by reaching it in the lantern with 
a lighted match) it burns feebly, for want 
of being fully saturated, we may give 
the flexible alcohol tubing, J/(Fig. 8G), 
a sliding pressure towards the jot, being 
careful not to overflow the wick tube. 
The alcohol should bo of tbo best 
(piality, and high enough in the foun¬ 
tain to food a vigorous flame. 

The atmosphere, while supplying 
oxygon to the outside' of the flame, 
oompresBos the inner hydrogen vapor 
into combination with the jot of oxygon 
as it strikes upon the lime above. 

When the exhibition is over, wo may 



jyb. 1, Mff. 37. 


lot the fountain hang down by its tubing till the alcohol 


drains back into it, before closing the stop-cock. 


VIIK IIOUSK BVRNBIl. 






0 (HtiO itH Bhapo, Ironli viuw, Fig. 39), 
conibinoH -with the hydrogc'.iii iuHtanta- 
riooualy aw it HlrikoH the lime, with littlo 
toiuloncy ti) cool and blacken a central 
Bpot. 


THK l.IOIIl'. 


Lime rendered incandeHcent i)y the 
^ ignited jet of an oxydiytlregen hlow- 
])ipo, invent(Hl by Dr. ilare, of Phila- 
delpldu, anti UHtnl witli nuirkt'il HuettoBM 
k in the BritiHli Hignul Rerviee, l)y Ijieut- 
Drutninend, ban been called (he Brum- 

JSfo. Wl0, 88. LIglit. 

This term ujtplieH diHliuctively when 
a collootod supply of hydrogeti guH, ns well an of oxygon, 
iH required, and when both are alike uutler heavy ])ruH- 
Biire and forced through the tuboH of tlie blow-pipe. 

Oxygon and hydrogen, mixed in a e(Mnm«)n rtmervoir, 
cannot be saibly UHod in connectian with an ignited jet. 

The Hcparate gaHo«, howeviu*, may ho forced upon 
the lime through entirely neparate jetH, in accordaneo 
•with the primitive arrangeinontj or, wliieh atnountH to 
about the same in cfFect, the two currentH may ttsmunate 
In tuhcH one within the other, called the conceniriejet, 
TninifHeiraM before on v w let nroie'.tod tinon ho lime: 



The mixed jet tuho, m (Fig. 39), takes 
the place of both the tubes of No. 2, 
covering both apertures at the junc¬ 
tion, j. 

The oxygon gas forced up through 
the central aperture o', in the no;i^zlo, 
instead of being taken direct to the 
lime l)y the jet tube, as in Nos. 1 and 2, 
is allowed first to mingle with the hydro¬ 
gen forced in with equal pressure at 
the side aperture. 

The relative quantity of each gas is 
regulated by the stop-cocks till the best 
ollbct is produced, whic.h, in theory, is 
when there are two volumes of pure 
hydrogen to one of oxygen, or about 
equal volumes if coal gas is used. 



JSro. 8, Mff. 39, 


l>ASr«K»l8 PECtriilAB to STo. 8. 

Serious accidonts in operating the mixed jot are mostly 
occasioned by carelessly collecting or transferring one 
kind of gas into a bag partly filled with another kind, 
and then attempting to use it in connection with an 
ignited jet. It is common fo distinguish tho bags by 
the letters ii and 0, and it is further recommended to 






qniro patiorico, luid oiUxu' ft dogroo of caro- 

lossnoss, or oIho eoiiHidoruItlo nkill dirocted to tliiH end. 

It should bocoino luihitiuil to turn off the oxygon at 
least, whon. the light goes out, and to turn it on only 
aftoi’ the hydrogen is lighted. 

Stuffing the cavity of a mixed jet ■with wir(^ gau/.o is 
now discarded as not only uhoIchh hut as oCtou interfer¬ 
ing with its suocosHful 'working. 

Passing the gas through a sniall wash hottlo is de¬ 
signed to provont the huek flow of gas or (lame. The 
same advantage is elaiitied for a valve in tlie tubing, open 
towards the jet but closing against any hack current. 

The best expedient, however, is to use good ap})a- 
ratus, and to exorcise common care, 

ANSrOYANCES PEOtlElAIl TO THE MIYET> JET. 

The hydre^gon dame is somewhat lialile to he blown 
out by too abruptly turning on the (»xygen. In this 
case wo have but to turn off the gas and pr(»ceed again 
with more care. 

The mixed gas in the cavity c sometimoH (‘xplodes and 
the ignition may contimio within the cavitj'. VVhctlior 
the (lame is extinguished by tlie explosion or not, the 
oxygon sliould be at onoe shut off*, the jet, if hot, Hbouhl 
he cooled, by waiting or by wetting it, and the adjust¬ 
ments should bo revised and reirulateil. This accident 


generating pure hydrogen, which is hut little if any better. 


lilMK-OOnT ADJUSTMENTS. 

The lime wheel is two inches in diameter and five-eighths 
of an inch tliicde, so that the available surface at its circum¬ 
ference is six inches long by five-eighths of an inch wide. 
These wheels, lying one upon another, are kept dry in an 
air-tight box shaped to a dozen of them. Lime is less 
liable to crack if thoroughly dried before using, as upon a 
hot stove or upon live coals, or, as is usual, in the hydrogen 
flame. 

After lighting the hydrogen (vapor or gas) in moderate 
force, and allowing it time to heat and dry tlie lime, the 
oxyg('.n is turned on till it nearly cuts down the flame, pro¬ 
ducing an incandescent spot on the lime wheel, which is 
stru(‘.k oblicpioly on the rim just below the middle of the 
front, about a third ofan inch from the mouth ofthe jet; it may 
bo brought somewhat nearer if the mixed jet is used. The 
direct light cannot bo B(a',n from bclund, but its comparative 
intensity and its distance from the jot are distinctly seen, 
without harm to the eyes, as reflected from the surface of 
the condenser. The upper part of the lime wheel and the 
inclined cap and door, front and back of C', Fig. 43, inter- 
(U'.pt the light in the direction of the open top, while the 
upward draft, the range of the jot, and the side screen plates 
(not shown in tlio cut) all favor the ready escape of heat. 


no, • 10 , 


Tho jot irt nmdo hifjhor if noofwary Itv Hcrowlnff foot un- 
(loj* tlui boiUnn of bano A A. Tho tippor part B Ih bintrod 
If) th(t buHO, and in rai«od or biworotj by tli(» wrovv T. ^’ho 
biiwMif till) limo eradlo H R Hlidea forward or back under 




iug at i, and the outgoing slide, which is stopped at m or 
n. It is held by the pins 11 entering the lantern base. 



FIG, 41. 


When American slides inches long are used, the out¬ 
going slide is stopped by the catch n, which in its turn 
stops the slide on exhibition in its place at M ; then it is 
lifted out to make ready for the next move. Pour-inch 
slides are stopped by turning up the button at m, and 
three-inch slides are stopped by turning the same button 
up at m'. If the slidtis are mixed or irregular in shape, the 
button is kept level, and the slides are ganged by the side 
of tine condenser. It may be used for glass slides instead 
of the regular cut-o-lT stage, by cutting away the side of the 
groove m m' from II, and attaching to it the lever that op- 
ora.tes the latc,h. 

'Phis is the Hlido-carrier to which a pulley and crank are 
attached, witli belt, for moving slides across the field 
of v’ew at slow and steady rate, like a panorama. It is 


tiful curtain and oxliil)it tliy production.” " That beautiful 
curtain is my picture,” replied the rival. “ I atu fairly 
entitled to the premium, for oven a completing artist un¬ 
wittingly toatifiea to my skill.” 

The BurpaBsing oxcellenco of projected pictures eoiiHiats 
in their proaonting, on a large acnle, the appearance of 
reality in a marvelous degree, and in their thuH primentiiig, 
with the liHiHt posaiblo expense and trouble, the objcists 
worth seeing iu all the known world, and tho Hcenes worth 
remembering ever since the world began. 

In practice wo should avoid, im far as poHsible, all un¬ 
natural appoaraaeea and movements ineonsistiint with this 
pleasing and profitable realixation. A serious drawback, 
in an ordinaiy exhibition, is seeing the views shoved in and 
out, eapeoially if tho movement is not Hinooth and steady. 
Alas, for seeming reality, when the, scenery that is spread 
out before us in distant and stately grandeur suddenly con¬ 
tracts into danoing shadows on a white sheet. Kveu dis¬ 
solving views, by which the change is eireeted ho charm- 
ingly, present many incongruilies not to be rationally 
anticipated in the natural order of tlungs. The Liincdiglit 
Seiopticon, however, with its automatic, cut-oir, called the 
winker, shows no commotion nor commlugHiig, to weaken 
tho stereoscopie olFcct, nor any blank of apprcidabic dura¬ 
tion, for Buspenae. It is morn iu cuuwmaucn with nature, 
and isloaahurtful to thesight. Itsccuw likc'cUwing the eyes 


wiiuin can dq none oy not crowaiug tne outgoing slide 
forward. 

The curtain is closed by a latch operated by the left hand 
when taking hold of the outgoing slide, and is quickly 
opened again when the same slide is pushed out by its suc¬ 
cessor, and its end roaches the latch and leaves the stage. 
The change may bo effected instantaneously, but to prevent 
any glimpse of movement on the screen it is better to time 
the starting of (first) the left hand, then the right, by 
counting ono, two. This order soon becomes habitual, 
when the counting may be discontinued. 

Glass slides follow each other in the same way, through 
the carrier, only each outgoing slide opens the latch at the 
first notch in the siiring. 

The operation is not quite automatic, but its effect is just 
as satisfactory, while it allows the operator to bo governed 
by circumstances as to using it. It is applicable to both 
oil and gas Sciopticons, and to all sorts of slides. Its op¬ 
eration is natural and agreeable, when well managed. 

Doubtless the surest way for an operator with a single 
lantern to carry on an exhibition without a blunder, is to 
have the apparatus as simple and convenient as possible, 
and to slide the pictures horizontally and steadily across 
the field, A sheath to keep the light from showing be¬ 
tween the two as they change, improves the effect. No 
contrivance yet made, however, can produce with a single 
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oxygon gas; or enough to fill tho ordinary 80 by 40 
inch rubber bag. In common practice, however, it takes 
20 ounces to get 6 foot, or a quarter of a pound to a 
cubic foot. 

To facilitate tho decomposition at a lower tempera¬ 
ture, and td modorato tho flow of gas, wo mix with the 
20 ouncofl of chlorate of potash about 6 ouncori of blac.k 
oxido of manganose. 

To bo assured that this black powder is no part char¬ 
coal, black lead, sulphide of antimony, or any thing else 
that will make with tho ohlorato of ])otaHh an explosive 
mixture, wo may mix and heat a sample of a now sup¬ 
ply on a scrap of shoot-iron, or in an iron spoon, over a 
lamp. If it simply molts and dries awa^q leaving a dark 
gray residuum it is safe; if it flashes up, leaving a whitish 
residuum it is unsafe. 

For habitual use, it is convenient to keep this oxygen 
mixture in stock. Put into a box, say 20 pounds of 
pure chlorate of potash, broken, so as to pass readily 
into tho retort. Add to theso white, broken crystals, 5 
pounds of black oxide of manganese, and stir tlio two 
well together into a dark gray mass. A pint cup is con¬ 
venient as tho measure of a “charge,** as it holds hesides 
tho manganose about a pound of the cldorate. 

Tim Appabatus.—A gas stove, a (Fig. 48), where 




wlvonovor used tlio cap c must bo luted on. 



Tlio cap has tlio same hovel as the rotort, tapering 
into a bout tube, tiio end of which is covered by tho 
iloxiblo tubing d. Tho gas when lil)oratod by boat passes 
through this tubing, first down the long pipo into tlio 
water, near the bottom of the wash bottle e, then bub¬ 
bling up, washed and cooled, it passes over and into the 
gas bag 0. It will bo noticed that connections are made 
in all our apparatus, by slipping the flexible tubing over 
tho ends of tho brass pipes, which either have tapering 
nipples, or aro cut with a slant on the under side. 

Tire OrnRAXioN of CoLLECxiNa Oxygen- G-as.—^P our 


flow orguH oxpolH tho air; H(U) that, tho Htop-cock iH open 
and that tho tubing in unolrntnictod. 

Apply Hufllciont lioat to alinont iinniodiatoly molt that 
portion of tho charge in contact with tho bottom, of tho 
retort, then an tho rent molte in turn tho operation will 
bo gradual. A hIow firo in to bo avoided ; for it, after a 
tedious waiting, rainoH tho whole charge to about tho 
molting point, when tho decoinpoHition suddenly pro¬ 
ceeds with frightful rapidity, perhapfi choking tho pas- 
sagos and parting tho connections, d'ho coniieetions, 
bowovor, aro so easily parted that there will ho at tho 
worst only annoyaneo and loss of gas, hut no <langor. 
It is a common rocomnuuidation to abate tho heat if tho 
flow is too rapid, hut w'ith a good lu5at iVoni tho start, 
tho operation is expeditious and safe, 

Whon tho bubbling coasos and wo coruiludo from tho 
quantity of gas that tho charge Is Hpei»t, wo diHeonuect 
tho retort and roraovo it from tho fire, and close tho stop¬ 
cock at tho bag. 

It rusts tho retort loss to break up tho roHiclnum with 
a rod, getting it out dry; but it is tuwier aiul perhapH 
bottor to pour in water and rinso it out, drying tho 
retort directly aftorwards. 

JPBll'AllATIOH or «A». 

Hydrogen, one of tho constitiicuitH of wat('r, is pro- 



Fig. 43. 

About two pounds of zinc is introduced into the 
jr(MU'nUor (a j^lass bottle to bold five gallons or more, 
or a vOHHol made of load), the top of which, bearing the 
tube funnel and bent exit tube, is then replaced, and the 
joint being made airtight (in the case of a leaden gene¬ 
rator by moans of a screw, and in the case of a. glass 
bottle, by a motallio stopper coated with rubber), the 
diluted acid is poured down the long tube funnel Z>, the 
end of which descends far enough into the liquid to 
prevent the return of gas in that direction. A brisk 
action ensues, the gas elForvoscing like so much soda- 
water. The first portions should, however, be allowed 
to escape for some minutes at the outlet of the wash 
bottle 0 , to expel the air. To ascertain when hydrogen 
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from appoimuuiOH whoa to caiuplnUi tho coanoctioiv. 

Where tho [irocaiitiou ol' (lilutinf;; tho Huiphurio. luud 
and allowing tho mixturo to (aial haa luuiu iu'p;l(ioto(l, 
and Huflcioat time oannot ho allowa'd (or tlio j)in'poHo, 
tho Kino and wator may ho plaoial in tho p:oaora(or, and 
tho cono.ontratod acid nlowly poured down tho tuho 
funnel an it Ih rocpiiiu'd. 

It Ih o(ptally im[>orlaiit that, lad’oro oolloo.tin^ tho 
tho hag in which it in to ho roooivod Hlamld ho jiroHHcd 
quite flat, or rollod with tin' Htop-iuiok opun, ho uh to 
exclude all trace of alinoHphoric! air. fl'lu) tiino when 
pure hydrogen iH coming ofl’ may ho known hy tho rapid 
riBO of tho huhhloH (.o tlm t«tp of Urn wator, and by tho 
accompanying Houud, whicdi tho oar will ri'cngnizo, after 
a little practioo, an lu'ing unlike (hat of olinu' gaHoH. 
Tho purifier a Hhould hl^ uhout half iillod with wator; 
and connection being nuulo hotwotni tlui exit tuho / 
and tho gan hag hy moaiiH of india-ruhlu'r tuhing, an 
Hhown in tho oiil, ho oaiH'rnl (o (urn on tho H(op-(’oc.k .x, in 
order that tho gau may havo frci' on(nuioo in(o tho hag. 

Tho pro('.(5HH li('r(' givtm in tho HiinploHt of tho Hovoral 
in common uh(<, and tho ho.nt for ctdhnditig hydrogen 
gas in a not very largo (iuan(i(y. Tins nelf oomleisHing 
gaH cylinder, to ho next dc'cerilnnl, prominoH to Hupor« 
sodo tho moro complioati'd motluidH, hu that thoir iimor- 
linn hfrn woiil 1 1 i\ 


two long leather straps, piei'ced with holes, may be per¬ 
manently attached to the lower board and hitched to 
screw-heads on the upper board, allowing it to bo in a 
plane nearly parallel with the lower board, while the bag 
of gas is between them and the weight boars on the 
side opposite.. These straps may be hitched up, from 
time to time, as the gas is expended. By giving suffioient 
length to these strap-hinges, the two bags for the mixed 
jot may bo placed one upon the other and subjected to 
the same pressure. 

The throe boards hinged together in the shape of the 
letter Z, to receive a bag in each angle, as commonly 
roGommondod, are not only heavy and expensive, but a 
measure could hardly bo devised more likely to give 
unequal pressure. A long board extending from one 
bag to the other, with the weight upon the middle, would 
be bettor. 

The necessity of exactly equal pressure to bo given to 
the two gases used with the mixed jot, is not so absolute 
as might bo inferred from the way it is usually spoken 
of. It is surely well to see that tho bags are about equally 
weighted. When two gas cylinders are used, ono nearly 
spout need not bo mated with one fully charged. If, 
however, tho pressure in each is in excess of what is 
needed, tho stop-cocks are made to regulate tho flow. 

As it is inconvenient to transport heavy weights from 


“ In Llu^ HummcT <>(‘1875 tlio Franklin InHtitiite (Interminod 
to put in a pair ot‘ holdcra of coiiHidorablo capac'il.y, for 
oxypu’ii and hydrogon, ho us to avoid tlio nocesHity of 
pr(>])aring tho gaaoH on (oudi otuuisiou that tlioy wt^ro to bo 
usod, and other ineonvcnio.nceH in tho nao of l)aga and 
preaa-hoardH in comuHdion ^vltll the liruo-light. As it waa 
deairahlo to nao as great econoiny aa-waa eonHisUuit with 
oJroe.tivcneaH and durability, th(\ deaign Hhowu in (ho aeeom- 
panying illuatration was adopted, as covering tlx'se points, 

“Fig. 44 is a aeetional and Fig. 45 a pcrapective view, a 
repimaita a wooden tank or tub, A\ feet in diameter, and 5 
feet high, inado of cedar wood, and hooped with iron in the 
naual manner; h n'preaenta tho holder, inado of No. 10 
galvanized iron, and is 4 feet diameter by 5 feet high. Tlio 
roof or top, c, is conieal in shape, rising on each side at an 
angle of about 30”, and is attnehed to the Hides of the holder 
18 ineluis below tho top edge, thus forming a roeeptaelo for 
water, to aet as a weight to produco tho reijuired pr«mro 
when tho gas is being used, 

“III the contro of the holder, and oxtonding its t'xtremo 
height, is ]ilacod tho tubo d, ]iaHsing through and fastened 
by a wator- and gas-tight joint to tho roof c, aiul being held 
(Irmly in tho contre, at its lower eiul, by tho four braces n. 
Tho holder is given additional stifbiess by tho diagonal 
braces wi, which, liowever, may lie dispensed with in holders 
of this size or smaller. From tho contro of tho hottom of 
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pulloys or HlirivoH a Tew inclioa (the holder btung at ita 
lowest point), the ends of llio cords are inserted and fastened 
ill holes in the croashar h, as shown in Fip;. 2, p. Kd). 
Midway hetween those cords is inserh'd, (Voiu tln^ o})posite 
aide of tlio erosshar, a single cord, lus is also shown in hhg. 2, 
p, l(‘d), as well as in Fig. fr), which represenls this portion 
broken off and swinging around at n right angle to its proper 
position. This c.ord i passes over tlui shrive A-, and e.v;tends 
down to within a eonveniiint dislunco of tin' floor, and has 
attached to its extre.inity the pun /, for holding the weight 
shown in Fig. B, p. Kil). Clm^ must he taken that the dis« 
tanco of the shrive k from t he <’.rosshar h, and also JVoni the 
bottom of the scale pun to tlu'. floor, is as great as the {)roi)osed 
rise and fall of the holder. 'Phe arrangement of cords, shrives, 
etc., will be readily seen in the jierspisdive view. 

‘‘The ])ipe for the admission and exit of the gas is shown 
as passing through the side of tlu^ wofsh'u tank, and rising 
near thoeeulre, to within a ftav Inches of the to[) of the hohh'r. 

‘‘The manner of using is ns follows: The eoek o, in llu^ 
inlet pipe, being open to the atmosphere, water is admitted 
to tiu' tank until it rises a little als've the lower edge of the 
top of the holder, wlnm the eoek should he ehiscd. Weights 
(I'^ig. 8, p. KlU) are placed oa scale pan /, in Hutlltmmt 
amount to overhahuiee the weight of tin' holder, and to 
overc'oino the frie.thni of the eords and ptdleys. (^oiumuni” 
cation being opened between tlie inlet )ip('and thoHouree 










































































































































“ Wlicro tlio oxy-l)y(lro^j;(!ii liglit is imit-.h iwod, holdi'rs IU‘(^ 
almost indisp(inHal)li‘, and in all casos clllkd. a large saving <if 
time and material in the preparation and usi', o(‘ the gases/' 

The above illustrated artieh' has been prepared for llio 
purpose ora/rording a praetieai guide in constructing similar 
gas-holders, wherever tlie plan is approved. If (he tubs 
are made at any distance away, tlu^y can he brought in parts 
to the plaeo they aro to occujiy and there set up. Tins joints 
of the galvanized iron holders are made gas-tight with sohU'.r. 

Wherever ilUimhiating gim is in use, the hydrogen gas 
holder can bo filled with it, iw is done at the Franklin 
Xiistituto. If cither the aleohol burner, or the enneentrie 
jot with houso gaa direct from the main is used, only an 
oxygon gas holder is inupiired. 

Bo far as wo now know, it soems bewt to geni'rate tht' gases 
by rcpofitod uso of the ap{)amtim diwirihed on pages lf!2 
and 1G4. With two retorts,one aecnstumed to llm operation 
can roost a double oxygmi charge in each alternatidy till 
eight pounds aro uhihI, which aht)Ut fills a giw holder of the 
dirnonsiona deacrilKKl. 

The uso of gas holders reiulora projectiing apparatus mueh 
more available in educational institutiouH, hecaiiHi* ilu^ guses 
can bo made in large quantities at atitr, shmed ft>r an iu- 
dolinito time without deterioration, and used whenever 
oe.easum romunn, without delav. with mdv sueh darkeiihiL'’ 



similar in shape to Fig. 45, but "with the zinc suspended so 
as to sink into the acidulated water, to keep up the supply 
of tliQ disengaged hydrogen as it becomes expended, has 
been in market for many years; but its being abandoned 
by those who have used it is not very assuring. 

A good light is produced by vapor from heated gasoline, 
or other hydrocarbons, pressing into the mixed blowpipe, 
but it can hardly be as safe as a jet of oxygen through an 
ordinary alcohol flame. 

At this very time there is much said in favor of generating 
oxygen at just the rate required by the jet, by gradually 
feeding the oxygen material to the molting apparatus. We 
are now waiting to see this process develop into complete 
au(!CC8S, but the question arises as to whether the additional 
cure of generating the gases while running the light will 
not prove too much for ordinary faculties, and result in 
the proverbial experience occasioned by having too many 
irons in the fire at once. 

Tiio gases, with the use of cylinders, into which they are 
compressed by pumping,’ are furnished by dealers at about 
20 cents a foot for oxygon, and 3 cents a foot for city gas. 
Many exhibitors in the vicinity of large towns are thus 
supplied. 



FIQ. Alt. 


If tho right Bido of Iho dink on tho Kcreon apjHuirH dark, 
aa at A, tbo jot m movod to tho loft by Ujrning both hhIo- 
sorowa iu tho Ian lorn biiHO forward with a hand on onoli. 
If tho appoaranoo in an at B, tho jot in movod to tho riglit 
by turning thoHo BorcnvH bank. Wlum tht» nidoH aro oloar 
Iho jot iH tightmiod l)y turning botli hoH'WB on. If tho a))- 
poaranon in an itt (1 or I>, tho jot in loworod or raiHod by 
thoBcrowI), Fig. 'bS, pago 177. Whon tho light m too 
near tho condonnor, it producoH a hliUHh darknonn about 
tho contro, an at F, and whmi too far back, tho mar- 
gitt bocornoH diHoolorod by a yolluwiHh frmgo; ho tlio 








Rill all traction ot ino extencled portion is available. The 
0.1-Light Sciopticon, as settled upon and already descri¬ 
bed, has now stood the test of a long trial, and is not 
found objectionable in any particular. The oil is not heat¬ 
ed, the glasses are not broken, the draught of air can be in¬ 
creased as the oil burns up more freely, the parts are easily 
adjusted, and the narrow keen light gives a sharp bright 
image—so there is little need for varying former descrip¬ 
tions. 

But in issuing the seventh edition of the Manual, it is 
expedient hero to describe our later improvements in the 
Ijinio-Light Sciopticon, the Jet, the Lime-Light Made 
Easy, the Electric Light, etc., to specify peculiarities, and 
to explain more fully the general principles of Projection. 

In order to use larger condensers as well as the most 
approved form of the vortical attachment, the brass cells 
for the two elements of the larger condenser are binged 
togittlier and hold in place by a pin. The back cell is held 
to the shortened Sciopticon body by a bayonet joint. 

Eor the vertical attachment the front elomentof thecon- 
dtmsor opens to a horizontal position, and is held in place 
to a tall draw-front, which holds the objective and mirrors 
in the usual form. 

ThcHO condensers, the vertical attachment, and the ach¬ 
romatic microscope attachment are only used with the lime 
light. 

The safe use of gasoline in the hydrogen-gas genera¬ 
tor, which so greatly lessons Ihe trouble and expense of the 
lime light, elaims particular attention. A glance at this 
lino of apparatus, with directions how to use it, may not 



without; llauic cliuiubor or rt'^’iilar cliiiiuioy, hut a lid Iiinm^cd 
above tlie coiuleiisor, and Hhuttiiijj: ilH Hid<>n down into tlio 
H<iuaro top, HorvoH uh a tdiininoy winin optni, Ihua (aiono- 
inizing- 8j)aco, carrying' the heat uj) and back from the lenzen, 
preventing the eHeap(^ of direct light, allowing the operator, 
without opening the door and without hurting bin ey<iH, to 
HOC the exact condition of the ineandt'sei'iiecs an retleeU'd 
from the coiulenHor, and allowing the Hlidea, etc., if held to 
the opening. 



FIG. A7, 

The draw-front haa how a nn'tiillie carrier to Blide in the 
groovoH below, whhdi aeeonuuodaleH the internal arrange- 
inontH better, ia inorts adjuntubh^ to tin! oplieul alignment, 
and iH not, like wood, liable toHlirink and Hwell. 

Tliero in a Hinall blue-glanH aperture in each Hide, near to 
the ineandeacent lime, and Berew.H in the hane fur adjuating 
the jet wliieli are not bIiowh in the cut, 



jjore wijuwn ; tiic wumu-scrcw u turns the lime steadily, 
and raisofl or lowers it a quarter of an inch at each revolu¬ 
tion, HO the incandoBcence is on a fresh surface at every 
movement throuf^h the longest exhibition; the thumb-screw 
>1 varies the nearness of the lime to the jet, and all arc close 
at hand to bo managed without elevating the lantern on 
posts to reach under, or opening side-doors on spectators. 



This Jet, in size and shape, is suited to the Lime-Light 
Sciopticon, but its base can lie made thicker if necessary, or 
raised by foot-serews to suit any other lantern with an 
open ehamber. It cannot so well bo used in the Oil-Light 
Seioplicon b(!cauHe the flame chamber in it is a permanent 
lixtiUr(», to insure its working to the best advantage. The 
oil-lamp and flame chamber, however, is fitted to the gas- 
lantern chamber, and any lamp, with its oil-cup fitted, can 
be used in it, just as in any lantern. This property of 
adaptability is common to all open-chombered lanterns. 

To liavo the Oil Sciopticon and the Gas Sciopticon each 
at its best, each chamber and base is fitted with its appro- 


having a (H)inpIi'(,o Hci'icH oi’ HlnnulH <»(’ ulworhiiig mufcrinl 
slrntchcd crosswise'-llu'dtighoul, In ln’ charge'd uUh ns nnich 
gaaoliuo of about, 8iS gravit-y a,s will bo ln'ld by oaiiillnry 
attraction when tlu^ (ro.ii ihud in drained (df. d’ho air or 
gas forced along this narrow way bj tlio blowe-r is com¬ 
pelled to inci't cvciry liber of tboeuliri'. niass of moistened 
material with cepial resistancee thnmgbout, and so beeoines 
Maturated 'with vapor without tlu'. agi'iiey (d’ heat, ullbrding 
a inoHt excellent and uniform burning gas for lighting and 
Imating purpoHc.s. 

This vapor biis adviintageri, nut only in quality and 
chcapncHH, and in availability where coal gas is out of tlu'. 
({iiCHtion, but it is use<l wlien^ safc'ty Is a sjiceiul reijuisite. 
The gasoline in tlu! generator, held captive by t-he libers, 
can be lighted otdy as tiui gas is fonm*d and forced out 
through the exit eoe.k into the. air by tin* blower, '’rin* dls- 
advantngi's of having freci (bud to slop or spill, of having 
a varying ([Ualily of g!us us the frei* Iluid becomes le>s vida- 
tile, or (d‘having the gas chilled and eKhnusteil liy passing 
througli a short or open ehiumel, are remedied in this 
Ilydru-earhon (las (lenerator, of the Frost paleufs. 

As an udjunet id’ tlui lime light, this geiierat))!', of a size 
to match, is peculiarly conveuient and eeonomieal, for the. 
oxygen pressuri' carries forward both elements, with no in- 
crensetl expenditure of oxygen, uml little or no tuermae. (d‘ 
weight on the pressure hoardn. 


lamp, ibis IbO lire test is more trustworthy than the 50 
gravity teat, measured by Beaume’s hydrometer, because 
a heavier and a lighter oil may be mixed to 50 gravi y, 
and yet be as dangerous as the lighter ingredient alone. 
The oil in the lamp is vaporized by being drawn up by the 
wick into the flame itself. Its safety consists in its not 
heating the fountain up to the fire test. Any kerosene 
oil Huitablo for a common house lamp, is all right for the 
Oil-Tjight Sciopticon. 

Gasoline of 15 gravity is usually vaporized by heat at 
the end of the passage leading to the flame. Its safety 
consists in having good and well-regulated stop-cocks 
which permit the flow at the exact rate required by the 
flame. Moat of the gasoline sold about the country is for 
this class of burners, requiring heat. It is utterly unfit for 
use in tho hydro-carbureter, 

(Hasoliue of 88 gravity saturates the air or gas in contact 
witli it at ordinary temperature. The volatile particles 
separate from the suriace, and the largisr the surface expos¬ 
ed to a current of air or gas, tho more rapidly will the fluid 
bo changed to vapor. 

The vapor taken up by oxygen from the closed vessel 
shows tho influence of tho oxygon only in its burning with¬ 
out smoke. It has to be mot by an independent supply of 
o.xygon to bring it to an explosive mixture, as in the mix¬ 
ing chamber of tho jet. Its safety, more than the other 
fluulH named, rei|uireH that tho vessel shall not leak, and, 
as wo put it, that there shall be no free fluid in it, but only 
a nioiKtencd material, filling the whole space ; and that the 
long narrow passage in tho space shall be constructed in 



ing' niatorialiii thin miniaturegonorator almorb about throe 
pints of gnsolino, or enough to last ten lioiirs or more. It 
is well, however, after each exhibition, to rejiloninh it by 
an additional half-i)int, or enough to ro-Haturate th(» mate¬ 
rial, to insure its being always ready. It is charged by 
opening the side or outlet cock A for vent, tlum removing 
the middle stopper and using its socket as a funnel. In 



practice it can bo replenished so as seldom to have mueh 
if any to pour out. 

Ah is generally known, gasoline should not be poured 
out close to a (Ire or (lanio, as llie escaping vapor is very 
indammablo. We may avoid eandlo.ligbt and diHagrt'eable 
fumes by doing this work by daylight, in the opeti air. 
Ah the vapor is heavier than air, it will not escape frtun 
the generator even while the cocks remain open, beeause 
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juMMiL 11 , except wnen receiving me cnarge. There is no 
Irco fluid to slop or spill. So we liave in this small genera¬ 
tor, with no tendency to escape, more of the hydrogen 
element than is contained in the largest gas bag or cylinder, 
and in a state to readily combine with air or oxygen, to 
l)roduco a burning gas which is in the fittest condition to 
bo brought to a focus on the lime by an independent branch 
of oxygon. 

I'liG vapor taken up by the air or oxygen is not explo¬ 
sive while the charge lasts, and it would last hours longer 
than the longest exhibition; and it cannot explode in the 
generator at any stage of exhaustion, because the spiral 
pasKago is filled with cross strands so closely and tightly 
drawn as to prevent all tendency to vacant space. It has 
repeatedly been worked dry with oxygen, on purpose to 
cxjdodo it if poaaiblo, but without being able to effect such 
a result. When dry, after many hours of continuous work, 
it can be made to snap in the tube of the stop-cock, and the 
material can then bo lighted inside, like a fuse, if oxygen 
is continuously Hup])liod; but .no one cares to run it ten 
hours or more without filling, unless it be for the purpose 
of oxporiinont. 

Methods of Using the Generator. 

Hitherto the concentric jet has been required for house- 
gas direct from the main, but reinforced by the generator, 
it works well in the mixed iot, while without this reinforce- 


(loubtlcHB bo prefo,rr(Ml by many, as the oxygon in it HavoB 
that muoh of the supply. 

But oxygon itself, vvIioho power of taking up inllaimuablo 
vapors lias long boon rooogniziul, is tho must convonic'ut 
agent to uso in oounootion with this gonorator; for tho 
jnmsuro to whioh tho oxygon is subjoin,ml to bring tho 
llaino to a focus, is available also in produoing tho (latno. 
Tho current of oxygon from tho supply (bi'low vS, seo 
diagram, p. 180) is in this onso dividod, by aT oonuoction, 
into two hranehos, one braniih passing througli tlui 
gonorator (in at A and nut at B), and ooutrolh'd by tho. 
hydrogen key 11, at tho. ji^t, to food the ihuuo, and the other 
branch passing through the tubing b, and oontrollod 
directly by tho oxygon key t>, to bring the* llamo to a focus 
on the lime. 


Siiftpifhifj Hack, 

In this generator the oxygon has uo o{>ou ohambor 
around or through tho saturnti'd material; it 1ms mmo 
nnulo f)r it, and it can make none fir itself, through which 
it can, under any conditions oscupc licking up its fill of 
vapor, when charge,d as diroctod, or in whioh it oun got up 
an explosion. There is Homo open spaoe in the tubes and 
Ji't, wbitdi, however, is ho simdl that an explosion in it is 
eallcd HnajijHug liack. This may occur if the charge is 
allowed to hix'ome exhausted. 



a y{!llowish fringe, just visible. The worst feature in the 
jet snap is the possibility of its continuing to burn in the 
chaiubor. This mischief may be known by its making the 
j(!t hissing hot, which should bo immediately stopped by 
shutliiig’ the key 0. 

If the oxygen supply has a double stop-cock, one key of 
which controlling the supply through the hydro-carburet¬ 
er, the other key being in independent connection with the 
oxygen jet-key, then the working of the new way is just 
like th(5 old oxy-hydrogen jot, recpiiring the same cautions. 
Ihit if, a.s above described, the T connection is used, then 
the oxygen jet-key must always Jl)o closed before the supply 
key, or else tlio compressed elastic vapor vents itself at the 
j('t through the oxygen channel, and will surely snap back. 
So with the T connection—the operator must form the new 
habit of shutting off the light by first closing the oxygen 
cock at the ji'.t. 

Dcah'rs mostly have occasion only to keep the heavier 
gasolimi, rcipiiring to be heated by the burner. If such an 
article is ])ut ink) the liydro-c-arburotcr, it will snap back 
if it lights at all; it may make the lime incandescent with¬ 
out the turning on of the oxygen key, in which case it is 
unlit to 1)0 used. The charge may as well bo exhausted as 
to ho of tho wrong material. Gasoline of 88 gravity is used 
in all the gas machines which are operated by a blower. 
It is u.muilly sent by the wholesale dealer, however, direct 
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—1. Do not allow tho {‘luirijfo to bi'oomcM'xluiuHtotl; 2. 
L(‘.t on gan ouoiigh, oupccially of hydrogen, io inaktsii fair- 
siml incaudcHcouco; d. Shut oil'tlu^ light by firnt cloKing 
tho oxygen cock O lit the jot; 4. Don’t nhut it oil’ with a 
jerk. 

JSfo Back Bresfiurc can Reach the Sappfi/. 

It may bo hwu in thin (Connection, that in thin Hynttun 
tho only dirccit prcBaurcc comcH Irctni the oxygi'U nupply. 
Tho littlo that Hpilln over towardn tlu^ jet when tlio eumnit 
is first Htofiped is not felt buck of tlu' T couneetitjn. Tho 
cdoscil Btop-co('.k which kei'jw tiue niipply from getting out, 
though it prewea liard to get oul, will kt‘e[) what is out 
from getting back, for it does not prc«H at all. Tho vapor 
roiuaiuing in the generator Innng heavier than air, will 
roniain at rest till again puHhed forward ley tine aupply. 

With two gas-holders under dilfereut degrtn's of pnwure, 
ono gas can bo driven through tho mixing chamber of tho 
jet into tho other, but with only one it is iinjioRMiblc. With 
two gius'holdors, ono kind can bo carehwly tnuptied into 
tho other, which issomotiineH done', but with thiM apparatus, 
such a blunder is out of the (pH's!ion. 

Tima in our jiersevering search for dangers, we really 
find none; not oven such as belong to the old apparatus. 
Wo may fairly concludt', tlu'refore, aft.er a full cxamhia" 
thm, that this HyMteiu of apparatus i« the ofwicat, cheapest, 



1. It requires hut one gas-holder. It doubles the troubles 
to have, two, especially if out of reach of coal-gas. 

2. 'The one pressure carries forward both elements, so 
its ruiiuing down does not disturb the evenIbalance. We 
vary the intensity of the incandescence by the one supply 
hoy. Thirning two in Biiccession, as in the old way, dis- 
tui’bs tlie ccpiilibrium, and mars the exhibition. 

h. Mure of the hydrogen clcinent reposes in this minia¬ 
ture gas mao.hine than can bo compressed into an ordinary 
biig or cylinder, while it has no such tendency to escape. 

4. The hydrogen element in the generator does not 
<leteriorato, or waste, or injure the holder. It will keep 
indcfinitcily. 

5. It supersedes the necessity of resorting to the con- 
<'.eiilric, or to the alcohol jot. 

(1. It diK'H away with tho cumbersome and troublesome 
apparatus (’or making ami storing hydrogen gas. 

7. it mak(!S the. best light as attainable in tho country 
as in Uie. eily. 

(hisoline with this machine yields a uniform quality 
o(’ gas. Tlui o.vygen Tudes up vapor from every fiber in 
its hmgthy passage, so tluu’o is no injurious refrigeration, 
or precipitation of tluj less volatile portions, as in surface 
Yai)oriz('rs. Somcv hydrocarbon fluids vary much in quality, 
aud iKUH'Hsarily contain more or loss water; but gasoline is 
aiibydrouH, and a standard quality is supplied by the trade. 


cifcioB Ihoro JH hut lilUo adtUuonal oxpi'UHi^ in liavin^^ Uin 
8U])[)liocl in hotli cyliinlrrH, and oiu'ralorH am iiBcd tn it. 
Much of what I havu lun’c Haid, and all that I Jiavn ht'rc- 
toforo Huid, in ajiplicahhi to tho older nn'tluuls. The cuh- 
tomor, who paya hia money, taken hia ehuiee. 

ABRIDGED DIRECTIONS. 

Tho gonerator ia charged with an much gaaoliiu^ of 
about 88 gravity, aa will ho hold by capillary attraetiem 
when the free fluid ia drained off. Tlu' chnrgi' in poured 
into tho Hocket of tho middle atnpper II, afli'r it in removeil 
and tho cock A ia opened for vent, ami then the ovi'n'lnirge 
ia drained back. 



Tlio o.onnecUnnR and koyn of the generafor and jet are 
h('Ht seen in tho diagram an hero arranged (which in ht're 




iH attacljcd to tuo oxygen cock U. 

losert the limo in its socket at the same angle with it, 
HI) it will keep the same position when revolved, and set it 
hythe screw 3^1,just BO as to clear the jet as it revolves; 
turning to the left i)ushes the limo nearer, turning to the 
right draws it away. When in the lantern and lighted, its 
neariU'HH to the jet’s mouth can bo seen through the blue 
glass in the lanterji’s side. 

The Bciopticon, with its door open and its lid raised, 
receives the jot arranged as shown, with the keys H and 
O projecting. 

NoTK—Tho pressure of gas pumped into a cylinder by 
steam power is 200 pounds to the square inch, more or less, 
which is controlled at the cylinder by its key. The bag 
])ressure, produced by weights, is loss than one pound to the 
wpiaro iiudi; so the bag stop-cock is left wide open when 
in use, and the j)ressnre is regulated by the cocks at the jet. 

OpevaUmj with ilia imjgen cgliiulor .—Close the oxygen 
cock O at the jet, and oi)en wide the hydrogen cock H, 
and the generator cocks A and B. In lighting up, turn 
the cylinder key with care, by giving little taps upon it 
till tlic light conu'H up to about the eizo of a common gas 
light. If it a(!cideiaally gets on too strong, make some 
allowance, wliile turning it back, for the subsidence of the 
claHtic force produced by the over pressure. 

Turn the o.xygen on to this llnmo by opening the jot-coek 
() Tl.isi will on 1 ablv ot hr’ tr the flame to a focus, but 



hundred pounds of u!el(/hL—T\w upou tho prcrtHuro- 

l)()ar(l may l)o ])agB of ntoiuj or Hand, or wluitt‘V('r in iiioHt 
convonieiit in the locality, dhtst*. tlio c.ockH at (,ho jt't, and 
open the bag Htop-eock, and tlu' gcut'raior cockn A and B. 
Light up an the liydrogon cock 11 at the ji-t in opened, and 
tarn on the oxygen by tlie eoek (), turn olT tbediydrogen 
that is in oxeesa till thc^ light hs HidHeiently bright. 

Focus ai)ie,ture on the acreen, and then withdrawing it, 
SCO that the (HhIc is clear. Ihiah in the jet, to clear olFany 
yellowness in the margin, but not wi far ns to darkcni the 
middle. If tin*, bottom or topis dark, riiiso or lower the 
jet by the screw I). If the right or Ie(l ts dark, nutv<'. the 
jet to loft or right, by turning both sith' serew.s forward or 
backward, with a bund on each. Tighten the jet by aerew- 
ing both tlu'se Hcrews in. 

If the liglit needs brightening while tlui ndjustmentH at 
the jot arc all right, turn on jtiore oxygen from the cylin¬ 
der, or put more weight on the hag, Witli thts bag, liow- 
ever, the light may be running with both jet eoekH])artially 
closed, wbieb may bo o[)ened us the light retjuirea. 

The lime cylinder is turned l>y the screw (1, a (juarter 
of an incdi or so, every few minutes, or as ollim tis the light 
is improved by it. 

In regard to sizo of disk, and distantie td* the apparatus 
from thesereeu, the ordinary hms (if not too near) makes 
the picture on tlui screen half ns inneh in dlnmcder ns the 



and adjustments to match. 


Dissolving Views, 

Dissolving views are produced by two lanterns, projecting 
j)l(‘,turea on the same si)aco on the screen alternately, with 
a gradual change. 

The dissolving cock, fastened to the rear end of the 
lantern box ])y screw-heads jutting over the edge of its 
wcdgc-Hha])ed Ilangc, has a lever hanging down from its 
head, by which it is turned from side to side, which turns 
the gjusos from one lantern to the other by means of its 
two T connections. The three nipples of the T near the 
lover are for hydrogen, marked H, and the three nipples of 
the T near the flange are for oxygen, marked 0. The H 
and O branches of the supply are attached to the lower 
II and O nii)ples, and the H and 0 nipples on either side 
are c.onncci.c.d by tubing to the 11 and 0 jet-cocks of the 
ji'.t. on th(^ same side. The right-hand lantern, say, with the 
lo.v('.r turiHul to tlie right, is lighted and adjusted like a 
siiighi hinh'rn, and so tlio left-hand lantern, with the lever 
turned to the left. 

Wlum a pi(‘,turc is focused in each instrument and with¬ 
drawn, bring the lev('.r to the middle, and move the lanterns, 
})ivot(‘.d to tins scre.w-hoads, so the disks will coincide. 

'I'lic. n slit in the cock is cut so deep as to leave a small 
light in th(\ ofl'lantern, but the 0 slit allows the oxygen to 


when the lever i.s in the middle. With cylinder pn'.'^Hun^ 
it is dillerent. I'he small vent allowc'd by the cylinder key 
is only jiiHt siilRcient to Hupply onci light; tor an (‘Xcc'hs 
cannot with safety to tlll^ connectioiiH he restruhusl at the 
jet. Now when the lever liangs down in the middle, the 
snpidy, wluc.h is just enough for one liglit, is <livided iulo 
two parts; so, at the best, eatih light can only half sup¬ 
plied; but it is wors(‘; th(^ elf Hine takes some (»f the sup- 
})ly to Imat it up agiiin to incandcsceius'; and besides, it is 
dillieult to keep the balance so that each half light shall 
bo at its boat with the half supply. Mo it comes to pass 
that much of the so-called dissolving consists in h'tting one 
pictui ‘0 dark(in down, iiflc'r which (Im other hriglitens up. 

With the gas gem'rator, howevm', the air ju'cssure prin- 
ci]:>le hefore spoken of ludjis iUl up th(i midway dcfielcncy. 
Now if with this, a little over-pressure is allowed from the 
Hup])ly, and the lever is not allowed {o swing its fidl dis¬ 
tance from side to side, only far enough to kt'ep th(» light 
at its host witliout noise, the off lantern, being H(i ncfirly 
ready, will brighten up hefore the ae.ting lantern, darkims 
down. By Lius im'thod, dissolving with the cylindei be¬ 
comes as even tus with the giis hag. It may retpuro some 
more care in doing it, and it will e.ousunu^ sotuo more 
oxygen. 


A .ISTew Double Cane. 


No available artificial light is so intense and concentrated 
ae tlio Electric arc light. Variations as to its intensity and 
itH holding to the same focus, however, have hitherto dis- 
(iouraged its use for lantern projections, even by those who 
have a dynamo or powerful battery current at hand. But 
we have now, in the Edgerton Electric Arc Lamp, a con¬ 
tinuous, steady light, resulting from the Edgerton and 
Doriot patent feed, and from its being held to the fixed 
and indestructible iridium point, -i. See diagram. 

Its intensity is many times greater than the lime light, 
while it emerges from a smaller space. It performs wonders 
in microscopic projections. It continues in action and in 
focus without watching, and it can be switched on or off by 
a movement of the lever 1. 

Deficription of the JEdgerton Lamp, 

Tlio lamp is a single carbon arc lamp, using for the 
negative electrode an indestructible point of iridium, 
mounted in iron. Ttiis arrangement allows a more simple 
and steady feed motion than can bo attained in a two-carbon 
lam)), inasmuch as it is only necessary to supply the one- 
carbon at the exact rate at which it is vaporized by the 
CAirront. This supply is fhrnished by passing the carbon 
rod between two metal rollers held firmly against it by 
Bi)ringH, and driven by two cog-whocls and a ratchet 


IK) moro than a thirty-Hw.ond of an inch, while unually it 
is impcrccptihlci. TIuh allows of the glowing curhou })oint 
being always rolained as a eentn^ of light to focus on, 
which gives the picture, an unusually steady illumination. 

As to the external portions, tis shown in the* cut, n are 
the positive and negative binding posts. At a, a spring is 
fixed for regulating the weight of tlui artnaturo' to the 
different currents. The bottom of the lamp-box, st'rves 
as chimney cap to the sciopticon, ami the inverted cone o 
reflects the heat away from the open spact^ below. (Com¬ 
monly the carbon is let down through tlu' tidas t, hut in 
this focusing lamp a shorbw, and narrower carbon, c, is 
inserted from below, and is held by a tube which is itself 
moved by the maelunery; this arrangtmient btnng con- 
sidorccl moro convenient for lantern list'. The hnmlh^ to 
the switch is linndy to tins open end of the seioptieon. The 
reflector, r, is adjusted by the screw at its hack, or can he 
removed when not wanted. The elbow bolding the iridium, 
i, is adjusted by the screw to the left of/, and the iridium 
is raised or lowered by the screw to the right of/. The 
metallic part of the foot,/, is shod by a wooden block, made 
thick or thin, or wide or narrow, to suit any lantern or 
other use for which it is rccpiirod. Kor the Hcioptieon this 
insulating wooden shoo is the width of the lime-light jet, 
and is adjusted and held by the same side screWH. Imhuul, 
no change in tlm lime-light seiojiticon is reepured but to 



inmn iiMnlf liA itivAi’tod wlieii tho sTOce in any lantei’n 













What may prove the hcBb inounH oi jjroduciiig Huflunont 
olootric current k reserved for futuns couHidt'ralion. 

ThoEdgerton lamp is used at the Franklin Institute 
whore it ia the admired of all obHurvers. 

Mr. Holman says i— 

“Tho projecting microscope for inimite objects ^(pnnw 
a steady light of groat intensity at a fixed juiint. Hun light 
is intense, but not under control as to time and place. The 
lime light is steady, but not sufllciently intense to magnify 
to a largo sixe a very minute object; inemwing im power 
increases also tbe area of ineandeseeuce beyontl M’hat is 
available on so small an object. Tlie positive cdcctrodu of 
the are electric light gives greater intensity from a arnaller 
point, but luis lutberto been found unsteady, and of variable 
focus. It is now found, however, that tbe Fdgerton iridium 
electric lampatiswora all requirements in a very remarkable 
degree, I have the lamp which I use inverted, ns thus it 
seems to mo best suited to the ‘Holman lauitern Micro¬ 
scope' of tlio Franklin Institute. I find it works equally’ 
well in that position as when ertnit. I obtain viwy satisl'ac- 
tory work from it; tbo light being very sti'iuly and elear, 
giving good dofinition up to throe or four thousand diameters, 
with illumination enough for double that magnilieatiou. 
For class demonstratiun in general I think it a great ac¬ 
quisition, as tbo amount of light ia so great as not to require 
the entire darkening of the room, D. H. Htu.MAN.*’ 



tlian can well bo used with an oil-light lantern. 
Tlio.so properties and variations may, therefore, receive fur¬ 
ther e()nHid(!ration here, and in the order of the general op¬ 
tical arrangeincnt previously shown on page 25. 



THE REFLECTOR 

May utiliiae a portion of the backward rays of the electric 
light, as it does that of the llarno of a lamp or of magnes¬ 
ium wire ; but the lime light has no back rays to be re- 
fh'cteid. When used alone, the reflector may to advantage 
h(i largo and parabolic in slmpe, but acting with a con¬ 
denser, it must have the light 1 in the centre of concavity, 
HO it n»ay reflect the rays back through the light in the di¬ 
rection of a b e. 

CONJUGATE FOCI. 

The div(!rging rays from 1 are rendered nearly parallel 
by the eolUiOting -Ions, and then are converged by the 
eondenHing lens, through the picture slide at its surface, 
to the ohjeclive, by which the inverted image of the picture 


^ i. 






t oil the HcnKm at i, in in iho coiijug'Ht.o focun uf the ob- 
joetivo. 

THE SIZE OF CONDENSEFtS. 

Tiio comnuni nize of the Sciojitieon eonclenwr ta 4 H-K; 
inclu'H, to iiiHurt' a 4-iiH’h eleiir diiurn'ler. 'I’hia atzt' illu- 
rniiuilcH the 8.]-iiu*h opeiiini^ of tin* neu*»clejmrture wjukI-* 
mounted alidoH, ami aiao the .'if^dneh diuM'oiml of 

tho crvHlal alideH, witli I'liouKh Hjmr<’ nmririn for any hut 
caroloHB variaticniH in pliieinfc them. It, however, ruunda 
the angular cornera of aquare alideM a lilile ; tint iliere are 
not many Hueh in market ■ tin* mala of nrenrly all acjuare 
hUcIoh being made with rounded eonu'ra. 

The ehumHlHdl eondmiHer, ho ealleil from itn htdiig’ hinged 
at top to allow the raining uf tin front letm to a liorizamtul 
position for uho in the venieiil huiterii and for experimentH, 
etc., ia made vvitli 4| ineheH ehatr diameter, whieh (jver- 
roacboa the right-angled eornera of the alidea l!iri*e luehen 
stjuare, We al»u make a 5-im*l» elum-Mhell eontlemHer, Imt 
wo think tho 4|-!nt’h aize la better for ordinary pnr|ameH. 
Some prefer a f>-iiieh or even a larg«'r eomieimer fur :i-iiieh 
Hlidos, thinking that it illuminates them ladter imt it is 
easy to wee that light faliitiff outKide of the elear iqa'iviug 
of the Hlido, Korvea no good purptwe ; it hn« tf> he miiMked 
to prevent ita reaehing the screen outnide the sliile.frame. 

A very large eoridenaer, with siitie^ large in proportion, 
UHOH inorti of 1 he light t hut there is ilie diHadvantatfe of 





f'-iu.iHu uifj;- Kn it,u uiiui,u_yH wiiiu-o luc) luioroscopic axiacnmeiit 
is placod, tho light is white ami even. 

The (lelhieting element of tho condenser often has an 
a(l(l(!(l le'iiH Ixihiml it in the same position, but generallj 
smalh'r, as, Ixdng bo m'ar the light, it catches all the rays 
that it can bend to the two larger lenses in front. The 
(linieulty of obtaining (dear glass thick enough for very 
large huises of short hams, may in some cases make it ex- 
p(Hli(uit to use tliree tliickneHSoa. There has 
b(u!U mmdi said and written in favor of the 
triple (i()nd(uiHer, and also in favor of an ac- <►' 

(UiraUdy presc^ribed HyHtein of curves in it, 
whi(di may b(( of appreciable value ; but for 
the sizes above numtioned, it seems un- fig. 52 . 
n('.e('KHary to add two more surfaces of glass for tho light 
to pierce. 



THE CONDENSER PRACTICALLY ACHROMATIC. 

Tho eondenser, after sc'parating tho light into prismatic 
colors, evenly re-distribuLes it on tho picture, so as to pro¬ 
duce homogenoouH light, like its source. A non-achromaiic 
obje(“liv(', however, gives fringes of color, because an even 
distribution is prevented by tho markings and shadings in 
the ineture. It also produecR an indistinct image because 
the focused peneils of light are spread by spherical aberra¬ 
tion. Some (M.)lored rays, at the margin of the condenser, 
‘.wl w'lb iboir afflnitu's. a 0 in uracticQ cut off by 


eciualizt's (Ik* Ht'V('nil rcfrm'iiiiji: iinjrh'H, niui a 

inoro cvtui illiiiuiiuitidu. For n'asiiUH fttr wiiit-h liotii tlia 
aoiuldiiHi'r and olijccLiviMua'n'Sptitisilih*. titr inidd!*' pnrliiaiK 
of Ui(i (link on tln^ Hcrccn art* Hoiiu'ulmt tin* hiMtt-r lij^litcd; 
which, howovcr, ^rivcH hclli’r clVciM (<» ulmf arc UHiuilly llu' 
nion^ iinpovtaiit piirlK of tlu' picture. For Alicrrathm aiui 
ilH caiiHCH, Hcc p. 1 li, etc, 

OFFICE OF THi: OtUI C tlVt . 

Without ih(’ cotuhMiH(‘r, ilH uonld hr ^prcu(l over a 
plaiH!, at h, of t!V(T i;o Hiiiiitrc iiiciies, {|it» inidtih* rnv.n of 
which would barely nmke tlu' loiddle poiuSf* of ihe ph-iun' 
viKihhum till'Hcrceii. ^V)thoul the o!ij(<fiive, titc diverir- 
ing iHuicilM (lauu fivu^ry point in the picture uonhl epread 
over iho Hcrccii, ho thcr«i wmdd Ik* no iunijsiic at nil. 

Ifthu ljjj:hl 1 (l‘'if>:. fil) coiihl nil proeeed frotii a ntuihe« 
ntntical ])oint, and he refracted without nlaTmtioi). then a 
be, boinp^ without marginal rnyH, would (••■rrccil'i, ilhl^tral^^ 
tho individual raya nUiug the whoh* npace between, »h fur¬ 
ther Hhown in FiM", 50. Th«» foeua \\ould be h mere point 
at 3, Fig. 51, 'Plu' nerecn n! i \ui(!ld nhow an invertci! im¬ 
ago, cither with or witluiut an objeelive. (jf a Hi/.tMte}H’iniiug 
mainly on diHiaueo, 

But light neet'HHtirily (U’enpien Koine apace, nnd though 
]HUiciln of ravH frtJin eueli poittt in it are ftHUi^ed in a phute 
at 3, making there an imitg(’ tif the light, yet the objinuivu' 



lc«AH poribctly it doce it. 


VWJVJVKIVO JJUtO tu U,U, OjUU tlic 


PENCILS OF LIGHT ILLUSTRATED. 

By uHinp; a lautorn in a dark room where there is con- 
Hiderablo lloatin;.^ dust or smoko, we may see the course of 
light as outlined in eloinentary diagrams, but we cannot 
Hoparatoly see the pencilH of diverging rays proceeding 
from every i)oint in its course, nor the pencils of converg¬ 
ing rays proceeding from every conceivable space in it. 
Peneilri' of light, however, which we cannot separately see, 
may bo outlined in diagrams, and correct theories thus 
illuHl.rated can be verilied by experiments. 






divorg'ing'from ovory polnl in liu' liKlit, vvhifli piisn throuj^h 
tlio condouHor, uro focuHc'd by it at I la? olij«'c‘tiv(>, a« a ti c 
at d'—a f c at f. and a o o at and oonvc'rg’inir ptnu-ilH 
IVorn tho wholn lumlnouH Hpaco falling npan cat-h point in 
tho picture, and croHsing, diverge to the olijeelivt', ami 
are convoyed by it to eorrenponding pt)intH in tins imago, 
as d 0 a' to a''--d o b' to b'’', and d « e' to e^^ 

THE MORE CONCENTRATED THE UQHT, THE SHARPER 
THE IMAGE. 

We thiifi BOO that if the aize of the light in Ii'bh* eaeh pen» 
oil falls on a Itw Hurfaee of the ohjtn'tive ImiH, and at a lenn 
angle, and iw thert'fore Huhji'ct to leen aherratimi. d'hnt a 
largo area of light UouIh to blur the image may prtived 
by a fiiniplo experiment. By moving, any a lime Hglit. U\ 
tho right and left of ItK true place in the* lantern, a half- 
inch or so, wo pereeptihly move the image on the aeretm. 
ThiH offect Ih exaggeralod if out of haniH m it m'i’ennarily in 
a little aomowhere, oven with lh(» Ic-n^'a, The Imago 
of a vorlleal lino in the pletiire, nituh* hy oih' aid** nf a 
liglit, will not therefore eolneide with the »me mmlv by the 
other Bide, and net exactly with the »me made by the mid- 
die. llow, then, is an exhihititm with a ledky ligid at all 
tolorahle? Heally, tin* centre of the light, being all avalh 
able, is the moHt effective 5 ho the dimmer t»pread of the 
iniaure iw hardlv tiikioi 'off itOfVittof til SI h t 


])avt of it vt'.achinju; tho objective lens, and that in pencils of 
too wide an ani^do to bo sharply foensed. Objects with 
polislual HurfaccH show brighter and sharper, because the 
light is less (lilfuscd. 

THE RANGE OF OBJECTIVES. 

S\ippoHing tho light 1 to bo 2-^ inches from the back face 
of the condciiHor, then multiplying this by tho numerals 2, 
and >1, iu Fig. 51, we have 5, and 10 inches, which 
are about the distances from the front face of the con¬ 
denser, of objectives 5, T | and 10-inchos focus. The diam¬ 
eter of tho imago of a 8|-inch circular picture made by 
those lenses, is a half, a third, or a fourth of the measure of 
its distaiuas away. For these coincidences they have come 
to bo calk'd half-range, third-range, or fourth-range. For 
example, to produce a dine of 20 feet iu diameter, the half¬ 
range nupiires a distance of 40 foot away, a third-range a 
distance of (iO foot away, and a fourth-range a distance of 
HO fta't away, etc. A half-range objective matches a eon- 
(kuiser of d-inches focus, hut for tho third or fourth range 
th(» focus of the condenser should bo longer by a fourth, or 
half an inch. 

Moving the light forward, however, moves its focus for¬ 
ward, and drawing it back draws its focus back—having 
the same elTect, within limits, as acondonsor of a longer or 
O/.iio A liirbt. two itehos less from a con- 



of^nnofc well match the Hamo coiuIcuHcr to a lialf and a 
fonrth-rango. 

THE LONG RANGE REQUIRES A CONCENTRATED LIGHT. 

Counting the light inchcH hack of tlu' condtuiHor (Fig. 
51), the objoetivi'H of half, third, or fourth-raugo will ho 2, 
8 or 4 times that distance in front, and the focused light 
will bo 2, 8, or 4 times its own si'/e. Light lialf an inch 
in diameter will pass through lht‘ half-ratigo at 2, hut tint 
through a fourth-range of the same opening «ho we use a 
larger lens. 

Wo see, therefore, that neither a bulky llglit luir a small 
lens is suitable for the long range. We see, also, that a 
light much in excess of half an inch wide, or an inch and 
a half deep, is mostly wasted, its I'ffcct being chiefly to in- 
tensify the heat of the lant(»rn. We s<‘e further, tiuit fur 
microscopic objects placed near the focus of the condenHCT, 
all in excess of the sisie of a pin’s head is wasted only, 
with the lime light wo are obliged to pruduco a larger in¬ 
candescent spot in order to get greater intensity In tlu' 
middle. The larger incandeseimt spot also luakea the 
alignment less diflleult. 

The Electric Focusing Lamp, deserilwd on page Hll. {« 
particularly well suited to the exhlhitiun of mlmtrtmcopic 
olijects, not only because it la nuire ciinwnitrated, hut also 
because the objects, mounted in halsiun - and especiallv the 


calUul the Hcr<>on. It may bo a wall, or muslin, or paper, 
or whatovor (uui bo mountod so as to present a smooth, 
white Hurfac(^, without gloss. 

Wlum a muslin Horoen is bung between the projecting 
apparatus ami the spoctat ora, it is the common way, and 
it is the b(wt way, to give it a good wetting. Oil or waxi 
roiuhirs the muslin more translucent, which is better, and 
the aj)plieation does not have to be repeated at each exhi¬ 
bition ; but, if large, it is hard to manage, and it soon bo- 
eoiuoH oroasod, and soiled, and yellow, and then there is no 
help for it. The phantasmagorial effect, once so popular, 
cousisis in showing from the back of a wet screen, a ghost, 
for exampi(‘—-at first small and dim, to suggest distance ; 
them, by moving the lantern steadily away and attending 
to the hicuH and light, making it grow larger and brighter, 
HO us to give to the ghost the appearance of approaching 
tb(^ speetators. It is also semetimos expedient to place the 
instrument behind the screen, for ordinary exhibitions, in 
onh'r to keep it out of sight and out of the way, or to ac- 
eommodate the room. 

h’or tlu^ most jiart, however, the projecting apparatus is 
used to the best advantage in front of an opaque screen, 
which, HO far as practicable, should be so opaque as to 
wuHlo no light by transmission, and so white as to lose 
mum hy absorption. 

h'or a pi'rmanent screen, it is a good way to stretch the 


Bwoi’R for a HcnH'ii, Hay ton foot wido; hut a widor Horoon 
re([uii’C8 a hoavior rolh'r lo koc'p it from nii.if.irin.u:, and from 
becoudn^j: at lon/rth ponnanonily or«nik«‘d. 'Pin' (‘rook oun 
l)(i o,ount(',rao.tod Hoiuowhat by koopin^r it roundinir-sid<« up 
wlum not in uho. 

A rolk‘r-K(!ro('n of niodorati' Hizo can also bt« (*arriod from 
plaoo to plaoo. Portablo HupportH, wliioh oan bo ndjuntod 
to variouH lunp:ktH, luay l)o inado of say two hi rips of hoard 
for each Hide, oaoh tliroo inoIx'H \vid(' atiti t(‘n foot lon^— 
one of thorn to bo provid(‘d with a oolhir at ii.s oud for tlx? 
other to Blido throu^rli. luid to la? mudo fant by a thumb¬ 
screw throug-h the collar wlnm drawn npurl to a Munioiont 
length to wedge ladwoon tlu^ floor and ooiling, or to a 
proper length to loan against tlu' wall. 

Maeh aupport is Huppllod with a cord running through a 
hole or a pulley at its top, with both ouds roaolitng tin* 
bottom. ThoHo supports arc* orootod thr* length of tin* rolhg 
apart. Two operators, otu* at (*aoh end. unridi the Koroon 
upon tho floor. lOaoh attaches oiu' end of his eord to tin* 
roller, and with the other end they togetlu'r haul IheHoreeu 
to its place, and then tie the cord t(» the side nupporfs, or 
to whaUwer else is handy. 

Sometimes the situation is such that tin* wreon can ho 
drawn up to screw-eyes or houk* other nufcport iu the ecih 
ing, which ofecnirse would Hiipereede the mn'c'SHity of erect, 
ing tho side supports. 



Take 2r) yardH ol l2-(inarlor aheotmg of the best qualitj, 
and divid(! it into three e(](uul lonj^ths Sew the breadths 
I'.veuly tojirether with an over-hand stitch, so that when 
oix'.ned and mbbiul down, tlio selvedf^e will just flatten 
down This f!;'iveH us a screen about 25 feet square. Hem 
the raw ('d«>'('H at top and bottom tightly over a cord, for 
strength. limn t,he sidi's :] inches wide, to allow the poles 
to pass frc'i'ly through Sew into the same seam a strong 
4-ineh loop, straddling-the horn, 8 feet from the bottom, 
and 8 feet from l.lie top of eaidi side, or hook rings in at 
tlu'se phuu'S, and have two guy-ropes attached to each loop 
or ring, long enough to reach out to scrcw-c^'cs in the 
Hour (diagonally front and hack) when the screen is mount¬ 
ed to its gi’milest height Sew a strong loop or ring very 
Hirongly at ('aeli eorner, hut not so as to obstruct the en- 
l.riince of the poles 

For side Hiqiportfl get 10 ash poles, each fi feet long and 
I I inches in diameter, wliich gives us a sot of 5 for each 
side, fl’ake H ]>ieces of brass tubing, each 0 inches long 
and 1.} inch outside diameter, and have the ends of the 
poles tnnu'd down so as just to fit the sections together 
with these seeiions of tubing, tlius making two poles, each 
80 fei't hmg Rivet (>ach tube to its bottom section, leav¬ 
ing its uppi'r part as a fnm socket Bind with a ferrule 
tin' bottom of (‘ach bottom section and the top of each top 
Hci’tion. Insert a spur into the bottom of each bottom sec- 


tlu) guy rupi'H I'uc.vniuig uk* wn'cri a pia'.'iua at 

each Hitli':, witli uua or two uHHi.Htiuits fur t-urh. t(! iusld llm 
guy-roiH!H. Li't (‘lu’h cntl-uiaii nm liin huttuiu Huctiuri of 
iho polo through the outiro Imgth of tho hum on Iuh nitlo 
of tho Hcroon ; tio oiitl of ofu'li jnillcv rojn' lo ifn oornor 
loop on tho Horoou ; Itand tho giiyu friun tlo’ pulloy.M unii 
thoHo from tho h’uU's of tho fiorooji to flu* ahHistnuiu to huhl 
ami coil trill; achl to oaoh lop urmioti one alfor nnovhiT of 
tho lowor Hootiuiw till llu-y an* raiuoil t*i tiuhr full hoighl; 
draw tho aorooii up Its tin* pullovH hy tho loof^o oiuI.h of tho 
pulloy-ropoH, and havo thorn and iho guy nipo^ tiod to their 
roHpoclivtJ faHtoningH. Spn-ad out the hottoju ofihopolou, 
wliich will ho hold down in phtoo liv weight ami tho 
tigJtinoHH of tho ropou, A littlo ndjimting and flghtoning 
will Hinoolh out tho Horooi) uiid mak«' it drum tight, Tho 
ropoH UHod aro alumt tho ni/^' of a olotlu’** lino, or Ktunllor. 
Tho guy-ropoH atiaoliod tis tlu* lottpH nuiy romnin or ho ta¬ 
ken off whon tho wrotm in takon down, 'rise mtooji may 
1)0 folded to a length to wrap iihinil the fen jxiTtionH of tho 
poloH, and tho whole kept in a Imix f, * fret long nmi n foo* 
or HO Hcjuaro. Tho numhor of «'rii»in« and other do» 
tailH, iw before uaid, oiui he vitrt«*d to huii rirotuuHiMi(ot*>j. 

LANTERN PROJECTIONS AS AN EDUCATIONAL 
APPLIANCE. 

Small pioturoH, though tnviduiihhi for prsviito u^e, wtnu 
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t.lu» inynl.i(5 ti'riipl(ia and pyramids of the river Nile. They 
may run riot through the hcautiful palaces of Versailles, 
or may hoc puHS Ix^l’oro them a panorama of events covering 
agon of anoiont history. 

Those wouthudid Him-picturca, soon as they are, magnified 
and illumiuaUul by tho intouao lights used, convey to the' 
mind of tho spocdator a hotter idea of tho places and scenes 
tlojiio.icd than could bo ha<l by reading volumes upon 
Voliiinori of botjka of travel. In speaking of the statuary 
showji, tho artista thomatdves say, that tho fullest beauty of 
tlio original scuilpturu is stort^oso.opically reproduced; in fact, 
tho luarblo sooms Htaudlng out hofor© you in bold relief. 

Trojoctod pictures in tbo locturo room have pe¬ 
culiar advantage over charts and sketches, which are 
HO nmtdi a>*d st) donorvoilly praised by modern educators. 
They arrest **ttcnLion, tw when there came forth fingers of a 
nnuv’s Ivaml and wrote upon tho plaster of the wall in 
Bcdshuzmr’H palace. They are not subject to wear and 
tear, Uko unwieldy picture oharte let down from rollers or 
Horlnii out of mammoth portfolios, but they follow one 
auuther without fuss or confusion, “ like tho baseless fabric 
of a vision," ami then dissolve away and relieve us from 
all care. Tlu'y may bo enlarged or coutractod, or raised or 
lowered, or faci'd to right or lea, or changed from grave to 
gay, or varied by a HUccwiori of surprises with the greatest 
fimilily, though in appearance they are as largo and solid 


niodoru favnrito, tlu' hluckliourd, with uu ufi’DiupIiHlKHl 
dnui^rlitHumti tin It'ciurt'r 

While thoKo projt'ftionH tuny not fully tiiki' thi‘ jdurt* of 
mudolH uiiil j)hyHi(’ul instriuueuts, tlicy iiuiy In* lartfcOy used 
in lludr sluad ; and, moreover, they ean preMiuit enlursfe- 
numta of what in them in Mtunll, hriii;,^ into view hiihleu 
pariH, show in detail what in eomplex, and no tmver tho 
whole p;rnund of an extensive ami e!»:pensive assortnu'nt of 
other philoHophieiil apparatuH, ami very mneli he^ides, 

Thu London "Times” saynof the-^e huh pieiureH: “ Votj 
look, and Btraighlway you Htnnd hes'dt' the fahted Xih', 
watehint^ tho crocodile nsha'p upon im sandy nlmre, wi h 
the su])erb ruiiiH (d* Lhihe in the limtnuee. Tin' seem' in 
changed, and you are in the desert, gn/.iitg at the huirimr*. 
iod and mutilated (lohiHsi wldelj efiiml hriore the greut Py¬ 
lon of tho tctaplo at Luxor, Youst'ethe Pyriimids, with 
tho wonderful impresH of d.OtU) years upon their sloping 
BtdoB and anglua, mtwt marvehmHly renderetl, i'hi* A vtmue 
of SphynxcH, the Hidl of (TtdumuH at Kurnak, tin* Memno- 
nlum at Tluibcs are pri'sentetl to the ey*' an a ?tpeetatt>r on 
tho spot wotild behold them, with every variety ttf elfeet 
from HUidight and hIuuIow, from the llight of <*enttirieH and 
tho deHtroying hand of man, ftdly and powerfully remlered, 
" It is tho cdueation of the eye in tin* mo»l htriking and 
clTectivo sertHe which in ihu« pruetised, for nothing' U omit¬ 
ted in these sun-painted revelalionu, atul tiu'Kiniphs**t Inft'l- 



moiinttul with (/iinadabalHum, botwoontwo discs of glass. 
They consist of (hd.ails in the anatomy of a boe, wasp, 
flea, Hpidoi*, hu'vai of insocts found in stagnant water, as 



gnats, dragon-flies, parasitic and other insects; parts 
of insects, suctions of woods, teeth, bones, fossil bones, 
shells, lace, silk, muslin, etc.; and as such objects are 
Hinulli'r than paiutings for the lantern, and contain more 
(hdicato details, a proportionately higher magnifying 
power is rc([uired, which may bo adapted to the front 
of the Bciopticoii. 

The ordinary lantern microscopo objective, sold at 
about SlO.tlO, has a high and low-power combination. 
There is, however, all the need of achromatic objectives 
for projections that Llioro is for the common microscopo; 
in which case the cost cannot bo loss. The apparatus 
shown ahovi', with an inch objective, costs about 


aocompOBiLioii ot waior may no hudwh lo an (»niirn uu- 
dionco. Aided Ity a Hix-ccll >Snu‘e*H, nr (Jrove’K, Uattevy, 
and a Hmall thin tank, the ptiwer which {lalladium poH- 
S 08 S 0 S of absorhing inno hundred tirnen ita volume of 
hydrogen may iUho he Hhown; the Htiakt' like e<nitorti(ma 
of tho strip of metal, and the buhldea of gaa eHcaping 
on tho reversing of the current, ])roving very intercHtitjg. 

Tho orystalliscation of MiiltH may also he nhown hy 
placing a drop of a strong solutitm of Kpsom suUh, or 
anlphato of copper (blue vitriol), on a piece of glass of 
suitable siiso. 

Another offeellvo rcHult is ohtnined by placing in tho 
glass tank a small horse-Hluie magm>t, amt dropping 
around it some iron fllings, which will ho fmttnl to ar¬ 
range thomsolves, or rather he attraefed hy magnet, 
in. a moat extraordinary manner. 

Exhibitions of microscopin ohjeclw hy the aicl of the 
magio lantern h\ the drawing-room wonicfimeH fuil to 
give that complete HatiHraetion whieh is «lfHirahlt«, owing 
to attempts being nuule to show them on ttit» large a 
scale in proportion to the liglit emphiyed. We have 
given very aatisfaetory exluhitions on n she«*t of Im- 
porial (22 X80) wluto card-hfuiird, faHtcned l«y drnwittg- 
pins to a board, and fixed against «t>me bookn or on a 
chair. In this way tho prfdmwia of a blow lly may he 
enlarged to two feet in length, anel fhi« is ffuinel to he 



itiHtoiul projoctod directly on an opaque screen, 

may lui thrown <I()wn at right angles on a shoot of paper 
placixl on a iahlo, and a drawing very conveniently 
made. 

lIohMAN’s Sii'iioN SniDK Caois allows tho passage 
of a eoni.imunm e.urrent of water for the purpose of 
ki'ojdng it cool in tho focus of light. It is designed 









upon tlic Hcivc'ii, AvUU Iho pus luicruMcitjtf, lia.s ahvuvH bccti a 
lliiag miicli (li'sin'd l>y all lliif-^t' ^vlu) liavc niatU^ ii^(\ of tin* 
iiiuigi(5 InnU'rnaM a uit'ana (d'dfiattiialrnlam, Iml. (he dliriciiU 
li('8 aticndiiif? lluH cspcriuuMil. havii liffti naiiid tmich iiitiro 
scridua tluui waa atilicijiali'd iK'fbrt'luuid. 

This ia aspi'cnally llio caad to otu^ who hua bfoti maaiH- 
tonaal id nan Lbo Holar lu'MTo.snoju', in which (he mlvaiita^xe^ 
ofTored by the pamlh'liHiu ot’ tlut Holur ruya la fit* at* greuL 
valuo. 

On account of llu^ HumlbicHH of (he olijcct illuuiinatcd, an 
cdini)aml with errora nl* rocnlizliig oi* coucriitrntlou in tlu' 
conn of raya <’(Hnirig rniin (he condenser, all (bo inlvuntagca 
in the us(i dC a Icuh in a magic lantern, an eonqnired with 
ita u.s(^ in a camera, or the like, disappear, and tlu* leim ot* 
the nrieroHctipie attaebmenl. is letl (o itsnwa rcHuureea ton 
thfyHubjeet ht>ri' referred to, ace ,!annt<if ttf Frunkiht. In- 
SbYabi, Vdl, (!2, page iibH ; iS'rinitijii' Amrrti'nn, iHIJ.'b vol, 
21), page Kih), without any of that aid from tin' eonden'<ers 
whieli tiu'}' alford ho eircetivcly to (he objective fif the 
magic lanlcra in it.s b«‘st form of eoiisirncfiou. 

Among llm errow which thus beeotne eiiiMpieinais, 
tim most. manifcHt ami vitally imporlunt is (he want of 
"* tlatucHH of tield.” 

Jly reason of thin, whih* tlie eentrt' of the image is well, 
dc'dacd, tin' edgcH are indistinct ami unsutistiietorv. 'fo 
obtain Iciihch irc'c Irotn thin ilefcet Inm been the eontinnon.H 


pn'Hfniiy, Dui. wo wui noro only rcmarlc tluit, as tho result 
(il‘ a ('Xpor'umoc^, wo liavo beoomc couviuced that one 
must 1)0 cuul.outcd wit.h a moderate amount of success in 
thin diivcUun, and not expect what is, at present, at all 
cvcnlH, impossihlt!. 

'Tim Hccoud great delect that wo cncoiuiter in the use of 
llu' niieroseopie lens lor projection, is tho irregularity of 
distrilmtiou of liglil upon tho aerceu. 

.By reasiiu of thia wo may liavo a field of light with a 
small bright area at the eciitro, rapidly fading oif into dark¬ 
ness, with no will-delined margin. 

d'ho eause.s of thia are, among others, the confusion or 
want oraeeuruto eoueent ration of tho cone of rays from the 
I'diuleiisers, and (he smallness of tho ohjeetive, causing it to 
cut utr ohri(|Uo or marginal rays more or less, according to 
their ohliipiily. d'o remedy this ditlieulty wo can work in 
two iru'celimis. 

In tho rn>t place, we may improve tho spherical corroc- 
titin (d’ tho eondensers, or tho coiieentrated character of tho 
s.mrei' (d‘ light. 'I'lm iirst of those improvements has 
already lu'cn carried to its pvaetieal limit in tho best sort of 
eomlensers, uml tho Hceond iuvolvcB tho use of tho electric 
light or orHiiidighl. 

In tht' second place, any inercaso in tho diameter of the 
niieroseopie. lenses, without a eornwponding increaso iu their 
uettml length, in.-ures a grt'at gain as regards tho etiual 


1,rue, blit wlu-u Hueli leuscH nretnuH used suki oi huhiciciu. 
ni/e to W'curo tliirt nsult, their ('rnirH iil’.'^phcrieal iiherniLitm 
and want of ilatiU'HH iieeonie uneuduniltlf, 

We aro then fe.nceil in on either niile hy (he nei-e^isify ef 
a large and nhort leu.s to neeurt' an eiiual illumiiialimi, and 
the didieulty in Heeuring llutnesH or <’i»rreethtu under IheHu 
cunditiniiH. 

The most Rneeessl’ul eomjtromim' which we Inive yet found 
in this eoimnetiuu is the gas nderoseope ohjeetive, of 1 l-iiu'h 
foe.us, made hy Blr, J. Zenlnmyer, (he well known nmnnfae" 
turer of mierosenjiie, slands and leines. 

With one of these, a well itefined ohjeet, Mieh a- a hidy» 
hug, inos([uit,u, or the like, may he thrown on the M-reiui 
with a clear imagt*, pretty well defined np to tht' margin, 
and a field of liglitKn hriUinnt and reiudnr that it in hunliy 
dlstingulsliahle. from that of an ordinary magie Iunli-rn pro- 
je.etiiig a eoloretl glass slide of the .'^nme ohjeet. (>f eoursi', 
with fiueh a power, very iniunti' ohjeets mn U he rejected, 
hut by ajtidleious seleeiiuu a large M«*rie'i of in(cre'»(ing om-i 
can be Heeiireil, Hueh as tlie lady hug or alirasly 

meutioiu'd, the uni lion, (ield spidi-r, and varion4 water 
insects or hirvio of inoxipiilocs, and the ditH ienl .‘•mj-Is i.f 
/lii's; also Wtiod seetioa.", and I'vea ohji •rf'i Ml ' nadi a » f h*' 
eye nf a dragon lly, hut, above alt, with ihi^ powt r nuiv lie 
most HUeeessfully shown what aro hy far tlo- necU popular 
jllusIrutioiiH wilii the gas atieror^enjw, i«neh lin ing .-porinn’ii < 



1 hiH, wlu^ii 111 uso, iH <u()st‘(l. l)y ii tliiu cover, 'whicli is 
k('pfc in place by adlu'siuu and alinoKpheric pressure, the 
cavity beneath it btang lilled with water containing the insect 
or other ohjeet. 

1F it in (lesirc'd to hh(^ high powers, we must be contented 
with a liniitetl selection of objects, choosing such as are 
Ht.rongly <hilin{Ml and well colored. Diatoms, blood-disks, 
or other objects wluelii are delicately tinted or colorless are 
tluilu \in(it i’or H\u'h nai'. A strongly colored o.ye of a fly, 
Htiiig of a wasp, or other part of an insect, such as a claw 
of a Hinder, answer well. 

In (luH eusi? I Inivo phlained tho best results with Zent- 
juayer’s A ulij<'e(tve, using an extra condenser, consisting 
of a plu!io-e(tnv<iX leiiH of about three inches focus, and an 
inch utid a half in (lianuder, placed about au inch back of 
tin' (ibjeel. 

d'his greally inereaHeH the illumination of tho field. 

In using ihn gas microseope, nuudi depends upon the 
eflieicney and eonvonieneo of tho support for lenses and the 
stage, ur what, ia known commonly as the “gas microscope 
atlaehnu'Jil.** 


uiii’rnseopo altaelnnont for tho ►Seio]>ticon is repre- 
hy the I’ullowing wood cut. 

Tho microscope body, to wliieli the 
ohji'etivo ia attached hy a sliding tube, 
ia fitted to tlm grooved arm, and moved 

ot' til (1 Tiinlnn •fitv -fo/ina- 
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Hliorter side, doses at an 
angle to reflect the light in 
the. direction of the focus¬ 
ing lens 0 , which in this 
ea.so is the Sciopticon ob- 
je(‘tivo screwed into a 
duplicate „flange. The 
aperture in the middle 
of this door, or Mega- 
Bc.o])o stage, allows the ob¬ 
ject, or mrte de, visite to be 
nttudicd lo Iho outside, by s])rings, and does not prevent the 
object, or jiielun' iVoni Ix'ing atlaelu'd to the inner surface, 
wliieh is also provided with Hpriiigs. 

I'diuiu' illumination has the pe(mrmr advantage,in the 
MegiiHcopc, of covering some two and a half inches at this 
out(‘r eoiijiigale focus of tlu^ eomhuiser, so tliata portion of 
thi' margin bwt in the lantern is boro available. The lime¬ 
light makes at tiu' focus a bright hot spot, sometimes 
nceessitaliug the drawing the Megascope forward, which 
does not change tlu' angles in relation to the lenses. 

'fhe Megas(-opc has great('r advantages as an attachment 
to the Keioptieou than as a separate apparatus, for the 
illumiuntiou is belter; it telcHcopea over the lantern body, 
which i« not in the way of the backward direction of its ob- 
if. Is si n lo ft id inexpensive and what it can do for 




Hound vibrations ns rtnlcoiod irom a sunp Itliu HtrctciH'il 
over ail aixTt.uro, round or ruidilinoar. tin intdi or two iu di» 
anudiT. It g'rc'W inlo boiiiii: f‘t*uni olworvinif tho viltralioiiH 
of li'li'.pliona plait's. Our form of it lottk nhajH' frtun svit- 
nos.sini.'' tlu' very siu’rt'ssful t'sliihittonH by Prof. Hitlnuui, 
of iho Franklin IuHtituto. 

A, pit't’o of frlyt'oriut'soap, about tbo Hi/o of a marblo, 
slicod and dissolvod in wator, lid' Fahr., will mako a 
bubblo that will last K'vonil minntt'H, A huH iimro por- 
Kistont bubbk* iH pMtUuH'd by a drugubtht pro|mrnlion 
which wo Hupltly. 

Tho illustrated doscriptum tsf tlu' Mt'K’HW'ojio, on pap' 
21t, cxplaiiiH tho Phouoidnsottja' as far «« It At* 

taclu'd to tho hitiKod door P. is ibo ri'Huimlor, with niolal 
lubes, either of wliieb can bt* eoiiuected with a inonth''pieco 
by a rubber tuhinp One of tin* nn’tnt pl»it»s, of wldeh ihero 
are sovoral, with tlu' inch aperUiri', lUiwn iu gruttvon 
till tho aperture is where Un' objoef is pliieod when nmni iw 
a inepiseope, and lili tho Imttotu roisrhos to the bottom 
of a narrow eup Imhling the soupy fhnd A melitl strip 
uIho reaehoH dttwn to the botnuu «»f the rup in tljo wiiue 
grooves, wldeh, when drawn up. spronds ibi» iioapy llbii 
over th(i iiperturo, and thon romaltiH up iill iigjiin iiemb’d. 
When the lantern is lighted and in the edH'e of 

tho aporturo and tho ninrlving on it can 1«» on the 

screen. Now, by taking’ tiie titoufh pierennd ringing iula 
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julupUitidU lo I,ho luagic. hinioru, which, nciwilhatand- 
in”; iiio aUoiuhuit, optical ditticultioH, has at loiigth been 
jU'CtompliHhod, 
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^Pho inHtriimt'iil. ih hIiowu iti Hoction at Fi^. tiOj A being 
a, Hcctiotuil viow, Hhuwing tlio dinpoaition of tln< inirroi'H; 
//, an oiillifu' of the oight-etdh'd imago; (?, a aide view 
oPtlu' ItraHH mount, containing the rolhudorH and lonsos, 
with Hliding ailjiiHtmoiit for focuHing, and i)i‘ojocting tlio 
imago npou the Horcon. ' ^ 

It \h nltachod to Iho lantorn l»y unHcrowing tlio front 
and Hcrinving tlio kaloidoHcopo into its place, turning it 
round in ila nliding tubo until tho rotlootorH arc upright, 
like tlu^ lot tor V. A rack alido, conlaiuiug Home frag- 
tnonlH of colored glasrt, bugkm, bcad.s, ami other trariH- 
paront objoctH, in alwo hIiowii ; tluH is introduced into tbo 
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can bcHt douc by a narniw luiard under tln^ 

Idow-pipc. 'ritf' ninxinuim of ilbimiiuifin/f; in 

obtained in the uhijuI way, by jiUHldii-i; tin' ii,!j:bt buck- 
wardK and lbrward«, an<l tin* (’(irrcet ibeiiM in obtainrtl 
by moanH of i]n\fr<nit xlidin^ (nbi'. Any dark porfionH 
oftbo imago may bo rotmjvod by turning tlm kalmbbi- 
Bcopo round a v<n*y little to iho right or Irl't. 

Tbo iuHtriunont, boforn UHing, Hhoulii be wanned, to 
provont what iu ))opularly known nn the Hteaiuing tif 
tbo glass." 

]tackwork framoH, containing pit'eni ul' enbired g!a«H, 
aro Buppliml by the optlcianH; but exeecdjtigly Iseautil'nl 
oITocts aro oblainabhi with the ebronintrope, a jdeen of 
pori’oraUul z;inc, lln^ Imw and tlm wurdn of a key, gruHHt'H, 
foatborn, a Immdi of oaiH, etc.. e!e, 

THE OXYH¥l>M.O«JE?f EOEA 

Fig. 57 shows lli<! Oxyhydrogen P'dariHcopt*, whitdi 
ooimisls of two tuboH inelineti to t'ueh other at nn juiglo 
of .50” dtVj^and trnm‘!i(<'d at their poinin orjunelion; 
tbo oval Hpac<t thus ffouned being ebmetl by home i(.ii ur 
twolvo pieooH of thin crown gluHS, the lowefit o}' wbieh 
is blackened to aliHorb the poluriy.ed ray. 'riuH nppa 
ratUH repla(U!H the object gbwH of tin* lantern, wldi-h 
Hliould have (•()n(lenserH not lenn than 0} ineln-H liiaineter. 
AVlion attached, it will he snm that tie* light etniinnling 
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'riit' jsluMuinu'na (ununu^lod with tlio polarizatioa of 
an' nlh'iuh'd l>y n iiiohL f>;orgt'OiiH diH])luy of colors, 
and ari', in coUHtupumco, uinon^ tho niosb attractive in 
(he \vhtili\ ran/ 4 :n td’])liyHi{ail optics ; an aj)paratu8, thore- 
furo, which JucililulcH tlndr cxhihilion to an audience 
hecotm-rt a uuiHt valuahlo adjiinc.t to tho magic lantern. 

'riu' Hiilijcct. ilHoIi’iH, however, of too recondite a nature 
{(I admit of adequate trentnumt in tho present manual; 
iht' reader is therert)re referred to Pereira's lectures on 

























any inulU'r l.hi' parlirh'S (il‘ which art' in a Hinit' 
toiiHioii. vS]iccImt'HH iiuiy htt st't'n, uiul lists th’t lie vurit 
(IcHijujiiri iirc) (thlainahlc, fmm tutficinns su|tj»l\ini'; ( 
apparal,UH. 

Jn 57, Iho polariy.cr ctuiHistH itr a Iniinllc tif ;jh 
plal.t'H, ('/, with tin'. Nic'ol’H jn’iniu, /’, It* uiinly/.t' 1 
poluri55C(l, ri'fltu'U'tl ruyn. 



Jh'tif. ifft. 


Tho polariacopo horc^ rcprt'Hcntcd ( Fi^^. f>H * ctniKiMiH 
a Foiicaull prinm, of 5(1 inilliiui'trcK in iliutactcr, 
polarizior, aiul a NieorH priain, uf 5(1 Jiiillitucfrc« 
dianiotor, as analyzer. 



bition, tlio oxpotliont, iioxt to pcrlbcting the inslrumont 
iH to bring into uho larger anti (ilearer views. 

A magie-lanferti colored and Kealed picture of the stand¬ 
ard Hiy<e is li incluts in dianioter, mounted in a frame t 
inttlies long bv 4 iiuihes wide. The new picture, which is 
our sliuulard si/.tt, is lU- inc.hes in the clear, in a frame 1 
inelu'S by •!.] InehtiH. 

'rii(> nt'w pielurtt having a third more surface, the illu- 
iniiiaicd disk shows largt!!’ in proportion, and to very much 
iietler advaiitagt'. No <me, stadng an exhibition of the new 
slide,s, wtmltl willijigly select from the old. 

CRYSTAL SLIDES. 

< )iir ('rystal slidt's, having a stpuive opening with rounded 
eorners, show a larger art-a than the d-ineh round pictures, 
!ind are as liiudy ])aintt‘tl. (Jrystal slides (itthe slide-carrier, 
tuid are less luilky than such as are bound in wood; they 
do not ent olV (he heads and feait of side figures like a cir- 
etilar margin, and they hold their color better than sealed 
slides, |5y taking niore time and pains, a .still better qual¬ 
ity ih produci'd. 

COLOR. 

The lie! ter elass of colored slides will doubtless, to a 
large extent, eoitliiiue to be a necessity, notwithstanding 
plain photographs on glass, which arc now made so line, 
HU abundant, and so elieap, constitute our main reliance. 




